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Pulley Drilling and Tapping Machine. 

The ‘‘ good old way” of drilling and tap- 
ping the hubs of pulleys for set-screws was 
to block up the pulley on the table of a 
drill press, and drill down through the rim 
and into the hub with a long forged drill, 
whose tendency to spring if crowded and 
to displace the pulley constituted one of 
the most annoying features of the job. 

Our illustration is of a machine which is 
intended to do this work in a scientific way 
—holding the pulley securely in its proper 
position, drilling it with a twist drill without 
drilling through the rim, and then tapping 
the hole by power without moving the 
pulley from its position. 

The hub of the pulley is put over the 
horizontal screw shown, and is centered by 
the opposing cones, which enter the bore of 
the pulley, and are clamped tight by the 
hand-wheel. 

The projecting arm above has within it a 
train of gears, which are driven from the 
upright shaft which passes up through the 
cater of the column, and these gears drive 
the short quills or collets which hold the 
drills and taps, these being provided with 
keys by which they are driven when put in 
place, while they drive the drills and taps 
by means of squared holes at their upper 
ends, which receive the flats of the ordinary 
commercial drills and the squares of the 
regular machinists’ hand taps. Small set- 
screws hold the tools up in place. Sets of 
are furnished with the machine, con 
sisting of 4", 8’, #” and 1”. 

The drill arm readily goes between the 
rim and hub of all pulleys down to 10” diam- 
eter, and any width of face up to 20’, while 
the range of the machine admits pulleys up 
to 5 feet 6 diameter. 

The pilot wheel controls the feed, and the 
sliding column is nicely balanced, so that it 


these 


is quite sensitive. 

A friction countershaft with 
motion is furnished with the 
which weighs 800 pounds, and is made by 
the Lodge & Shipley Machine Tool Co., 
Cincinnati, Ohio. 

—_ ope 


Machine Tool Work. 


reverse 
machine, 


By W. D. ForBEs. 


Ina recent tour of old haunts the writer 
Was made aware that the mechanical world, 
in the language of the day, ‘‘has got a 
move on it”; and this question strongly 
presented itself to his mind: Is the art of 
removing superfluous metal at its highest 
development? 

The production of a single article under 
the conditions of little regard to time, di- 
cost, and the production of 
of articles with some 
these, is recognized by all as totally different; 
yet both demand metal to be removed. 
What is important to consider is, 
Whether our present lathes, planers and 


mensions or 


hundreds regard to 


most 


millers are doing this as rapidly as they can 
be made to do, considering present designs. 

Let us illustrate. A certain article of brass 
Wis made in large numbers where the writer 
Wis in charge; the price paid for it was 12 


cents; the demand became so great that 
rs could not be filled—no more room 
iid be given in which to place tools of 


the usual design, so the writer made draw- 





ings and built a special tool, and was able 
to turn out the article for six cents. This 
was very satisfactory, and for some time no 
further improvement was looked for. On 
the tour above referred to the writer went 
to look at this machine; it was in the scrap 
heap, and in its place was a tool of at least 
five times its weight and eight to ten times 
its power, on which the articles were turned 
out ata cost of labor of seventy-one cents a 
hundred. The wages made by the operator 
were almost 25 per cent. more than at the 
six-cent price. 

The gain seemed due to the better position 
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AN 


we have arrived at the highest state of the 
art, and, further, there is nothing possible, 
or we must admit room for improvement, 
and in the admission look for the paths 
which seem most likely to lead to this end. 

In the writer's opinion there is more than 
one path, but the most promising one lies in 
the direction of improved forms of cutting 
edges, and then in their positions; and to 
those who desire to advance, experiments 


can be made at less expense on these lines 
than on any other, and with better possi- 
bility of commercial gain, which is the aim 
of all mechanical enterprises. 


The strength 
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PULLEY DRILLING AND TAPPING MACHINE. 


of cutting tools, greater power and solidity, 
and not at all due to the form of cutting 
tool; and it is the opinion of the writer that 
by new forms of tools this machine could 
be made to greatly reduce the cost. 

It is generally argued that the limit of 
speed in cutting is reached when the cutting 
edge gives out, either by breaking or failing 
to hold its edge, or when the work itself is 
such that it will not stand heavy cuts. This 
may be true, and it seems that with present 
well-known cutting tools we can hope for 
no better results than are now obtained by 
the best designed tools. 
it is the inference from the above state- 
reduction in cost that we 
are constantly doing more and more work; 


first-class 
Yet 


ment 


men or 
concerning 


and great as has been the gain in speed, we 
must either make the absurd statement that 


of machine tools is another path which it 
will pay to travel, not that what we now 
idea of additional 
strength one whichdemands additional metal, 
but the great enemy of rapid and perfect 
work, vibration, can be better counteracted 
by a distribution of metal than by simple 
mass. To illustrate this; all of us who have 
run lathes have resorted to the weight of a 
monkey wrench on the back end of thie tool 
to stop with 
and have found the position of the wrench 
of more importance than its weight; and 
the writer has often found the chatter in 
boring could be almost if not quite stopped 
by shifting the foot-stock along the Vs. Of 
course, both actions produce results in ac- 


have is so bad as is the 


vibration, and good results, 


cordance with known, but neglected, physi- 
cal laws, and when these laws are properly 


and generally understood and applied by 
the machine tool builders, it is the opinion 


of the writer the gain in work before 
referred to will be bettered many times 
over. 

————_ be 





Boilers and Fire Service at Chieago. 





The damage to the buildings of the Fair 
caused by the thaw of ten days ago was not 
nearly so heavy as reported at the time by 
the daily papers. Machinery Hall was in- 
jured very little. The repairing is a matter 
of small moment, as the wood covering of 
the roof was the only thing damaged to any 
extent, and this in but three or four places. 
No more trouble is expected, as the great 
part of the snow has melted from the roofs. 

The court has upheld the Babcock & 
Wilcox Co. in its injunction against the 
Stirling Boiler Co., preventing the latter 
from placing their boilers in the west end of 
the boiler house, next to the Babcock & 
Wilcox The Stirling people have 
appealed the case. Meanwhile the time is 
passing rapidly, and the space still remains 
vacant. 


boilers. 


It will be remembered that in the de- 
scription of the pumping. station at the 
Fair, equipped by Henry R. Worthington, 
in the AMERICAN Macuinist of Decem- 
15th last, made of two 
small pumps, which were intended for fire 
service only. 


ber mention was 
These pumps have a special 
system of piping of their own to supply 
water ata very high pressure to the high 
buildings in case of fire. They are 16x94’ 
x10” duplex plunger, and connect direct 
with an 8°’ main. This main runs north 
and east to the west foundation of the cen- 
tral arch of the Manufactures building. 
Thence pipe follows the curve of the 
great arch to and up each side of the middle 


a 
re | 


of the lantern roof. Thence branches lead 
which encircle the entire lantern. A_ plat- 
form extends around the lantern roof; on 


this platform are located thirty-two hose 
reels, each supplied with a liberal length of 
24-inch hose pipe. 

Two 4-inch branches lead from the 8-inch 
main pipe line to the Agricultural 
building, where four reels are placed out- 
side the lower part of the dome, and one to 
the Administration building, where there 
are four hose reels within the dome. It is 
very probable that a branch will be run to 
the Government building to protect its very 
high dome. 

Extra heavy wrought-iron pipe and cast- 
iron fittings have been 


one 


used throughout. 
Every piece was tested to 500 pounds hy- 
draulic pressure per square inch. 

These guaranteed to furnish 
water at 200 pounds working pressure. It 
is not expected, however, that more than 
175 pounds will be required of them, should 
it ever be necessary to use this system for 
fire purposes. 

The highest point to be reached is the top 
of the Administration dome, 270 feet above 
the ground; the reels are about 200 feet 
above grade, while on the Manufactures the 
reels are practically at the very top of the 
building, 200 feet from the floor. 

The above system is only auxiliary to the 
regular fire protection which is 
complete in every detail. The buildings are 
built so largely of wood that the under 


pumps are 


system, 
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~~ 
writers have wisely required that every pos- 
sible precaution be taken against damage by 
fire. 

Jackson Park, February 8th, 1893. 
— Tom) 
A New Friction Cluteh Pulley. 


We this illustrations of a 
new friction clutch pulley, which is espe- 


a demand which has 


present with 
cially adapted to meet 
arisen in some cases for a clutch pulley 
capable of working satisfactorily at consid- 
erably higher speeds than such pulleys have 
been commonly run. The difficulty experi 
enced at these high speeds is in the fact that 
centrifugal force tends to throw the friction 
shoes outward against the rim of the pulley, 
and thus to throw it into action, especially 
where it is used as a driving pulley, in 
which case when not in action the rim stands 
still, and the other parts of the mechanism 
revolve. 

The difficulty referred to is overcome in 
this pulley by the simple expedient of so 
balancing the friction segment as that it has 
no tendency to fly outward to the rim at 
any speed. The segment is thrown out by 
the action of toggle joints, which are moved 
by a sliding collar at the hub of the pulley, 
and all necessary adjustments are provided 
for, both in the levers of the toggle joints, 
and in the arms which support the seg- 
Our illustrations show two different 


which the fric- 


ments. 
styles of the pulley 
tion rim is independent of and smaller than 
the belt rim. 

Quite a number of these pulleys have 
been constructed, and are in use for such 


one in 


purposes as driving dynamos, rolling-mills, 
compressors in cold-storage establishments, 
and are working satisfactorily at high speeds. 
Some of these are 6 feet diameter, 13” face. 
The manufacturers are Volney W. Mason 
& Co., Providence, R. I. 
0 

Cost of Machine Work. 


By Frank G. Hosarr. 


To most readers the method to be de- 
scribed will present few features that are 
new. It was the outgrowth of several 


articles on the subject, which have appeared 
in the AMERICAN MACHINIST’, together with 
the writer’s need for a simple, accurate and 
cheap way of getting at the cost of work ina 
shop employing about seventy-five men build- 
ing engines and transmission machinery. 
Time slips printed like this specimen 
[reduced to about half size] were distributed 
to the men. All work was done on orders, 
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Each order came from the office on a printed 
form giving the number of the order, and 
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all specifications necessary for its comple- 
For much of the work 
these specifications were re-written on tags, 
which were sent to the foundry and tied to 
the castings before they reached the shop. 
The time slip, it will be seen, is divided 
by horizontal lines into three parts, each 
complete with its printed headings. At the 
close of the day the slips were filled out by 
the men, one part being used for each job 


tion and shipment. 


he had worked on. In case he had worked 
on more than three jobs during the day, 
more than one slip was used, the object 
being to provide one of these parts for every 
job that he had worked on. Should the 
work not be on orders, but on tools, repairs, 
ete., under ‘‘order number” was put down 
such headings as it was desired to find the 
Under 
tool was given for machine work, and “ fit- 


cost of. ‘work ” only the number of 


ting,” ‘‘ erecting,” ‘‘ crating,” etc., for other 


work, whatever it might be. Under ‘‘ name” 


could be number, if pre- 


ferred. 
sist almost entirely of figures. 


put the man’s 
In this case the entries would con- 


Each morning these slips were collected 
by the time-keeper, and the entries exam- 
and checked by the foreman under 
whose direction The 
pay-roll time-book was then made up from 


ined 
the work was done. 


the slips, no time being allowed except it 
be represented by atime slip. It was the 
time-keeper’s duty to separate each slip into 
the three parts by cutting along the hori- 
zontal lines. Or course a number could be 
cut at 
then filed away in envelopes. 


once. These separated parts were 


One envelope 
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was assigned to each shop order, and the 
number marked in the right-hand 
corner. Work not done on orders, such as 
repairs, tools, etc., could filed under 
such heads, and the cost determined for each 


upper 
be 


week or month. 

When it was desired to check the accuracy 
of the reports, the total labor cost was fig- 
ured from the slips for a month, and the 
result compared with the pay-roll. 

These envelopes also formed a convenient 
receptacle for all information pertaining to 
the orders which it was desired to preserve, 
such as weights of castings and forgings, 
bills for material or articles purchased spe- 
cially for the order. 

When the order was completed, we had in 
a form easily referred to, total labor, time 
and cost, full details as to time, cost, date, 
workman, and the particular machine tool 
used for each operation. The only writing 
done was the original entry by the work- 
man, certified to by the foreman. 

= ane E 
Kepairs of a Printing Press. 


and ingenious 


We 


expedient recently. 


happened on a neat 
The cylinder of a large 
printing press, mounted on cast-iron gudg- 
the that that 
its moorings and 
bed. Mr. W. A. 
the A. Doble 


see the press, and 


eons, following laws govern 
from 
dropped down the 
Doble, the manager of 


called in to 


metal, broke loose 
on 
Com- 
pany, was 
instead of wrecking it to get at the cylinder, 
he sent up from the works an angle plate to 
be bolted to the side of the press frame, the 
small lathe to be set 


foot-stock of a on the 


angle plate, placed the projecting boss of 
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the cylinder in an improvised steady rest, 
started the press, drilled out and bored the 
head to receive a steel gudgeon. The whole 
operation, including the new gudgeon, cost 
less than it would to have taken the cylin- 
der out of the press, besides the work was 
absolutely true, and better done than if the 
cylinder had been removed for the purpose. 
The cast-iron gudgeon does not admit of 
comment.—IJndustry. 
ae 
Surface File Holder. 

We illustrate with this an appliance which 
is intended to take the place of the well- 
known surface file holder in 
in which the tang of the file is wedged into 
an opening at the back, and the body of the 


common use, 





file is not held at all. In the tool we now 
show, the tang of the file is first passed 
through the opening at the back, and the 
edges of the file are then clamped firmly by 
the two clamps shown at either side, which 
are moved by a right and left-hand screw 
turned by the key-wrench shown. As the 
tang of the file is somewhat sprung in put- 
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ting it in place, it is firmly held. <A few of 

these kept in the tool room, or where they 

are most wanted, ought to prove a good 

investment in most machine shops. They 

are manufactured by Charles J. Prankard, 
471 9th street, Troy, N. Y. 
— oe 

Cincinnati Manufacturers’ Needs. 





The Commercial Gazette of Cincinnati has 
been interviewing the manufacturers of 
that city on the subject of what the city 
needs in order to further develop its manu- 
facturing interests. 

The concensus of opinion seems to be 
that more room and better shipping facili- 
ties are needed, taxes less burdensome and 
discouraging to manufacturing enterprises, 
and a belt railroad with which all the manu- 
factories should be put into communication. 

The manufacturers of Cincinnati richly 
deserve the best treatment at the hands of 
its citizens, and we shall hope they will get 
all they ask for. The products of most of 
the manufacturers interviewed are familiar to 
our readers, and the countenances of many 
of them, ¢.e., the real countenance, not the pic- 
tures printed by the C. G., which are libel- 
ous, and we are quite sure that Mr. Charles 
Davis has good ground for action against 
the paper at any rate. Mr. Thomas P. Egan 
puts the value of wood-working machinery 
annually made in Cincinnati at $3,000,000, 
and declares that in wood-working machin- 
ery the city not only leads the world, but 
produces a greater value than any three or 
four other cities taken together. In the pro- 
duction of machine tools, too, the city is 
rapidly gaining, 
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On the Cultivation of Inventive Capac. 
ity by the Solution of Constructive 
Problems, 


3y LEICESTER ALLEN. 

Solutions to the problem given out in ¢] 
AMERICAN MACHINIST in its issue Di 
cember 29 have been quite numerou 
not so various as were sent in for th 
movement problem. Perhaps this 1 
from the fact that some particular so] 
were more than others, and 
have been seized upon with the effec 
other less 
However, I am 
this result has been caused by the 


obvious 
obvious methods have not 
sought, inclined to 
narrow limits imposed by the restricti: 
the problem itself. 

Before proceeding to present the so! 
that have been forwarded to me, I will s;j 
that, having only defined the ultimat: 
pose of the rotary movement of the 
in my statement of the» problem, sony ve 
misapprehended the effect produced by suc 
amovement. As the has a some. 
what irregular form, the action soucht was 
an expansion of the saturated swab throu 
centrifugal force, in such manner that every 
part of the interior of the tubes to b: oiled 
would be covered with a film of oi! by 
single passage of the sponge. The revolu 
tion of the spindle when withdrawn th 
the tube is merely incidental, though it pe 
haps secures a rather more 


sponge 


uniform dis 


tribution of the lubricant. The centrifucal 
action, moreover, tends to throw the oi! 
from the interior pores or interstices of the 
sponge toward the exterior, so that, once 


saturated, the sponge may be used for a 
considerable number of tubes before 
charging it. 

In Figs. 1 and 2 are respectively shown 
two different solutions sent in by Mr. Walter 
Gribben, of Brooklyn, N. Y., who has, as 
will be remembered, already contributed 
not a little to the interest of this series of 
articles. Mr. Gribben expresses some 
tation about sending in two solutions 
hesitation entirely superfluous, as if hi d 
sent in a dozen they would all be welcome, 
if all were found worthy of notice. This 
remark applies not only to Mr. Gribben’s 
solutions, but to those of any other reader 
who takes sufficient interest in such pr 
lems to attempt working them out. Mr 
Gribben explains as follows: 


‘Fig. 1 is what occurred to me first { 
would probably be more mechanical in its 
action than Fig. 2, but the latter possesses 


the merit of fewer parts, and might act 
enough for the purpose for which it was 
made. Fig. 1 shows a transverse section 
through the sliding stock A, its spindle F 
and bed B. A stud carrying two loose 
pulleys Dis driven tight into the bottom 
part of slide A, about midway between its 
ends. The pin £/ is driven tight in the 
spindle #, about midway between its bear: 
ings, and to it the middle of the cord @ is 
fastened. The cord takes several turns 
around the spindle #’ on each side of £ 
passes under the pulleys D, and then to 
stationary supports, one on each end of th 
bed B, the one at the further end being 
shown at 0. 

‘‘Tf the cord in Fig. 1 were left somewhat 
slack, then a givew point of the sponz 
would traverse different paths on the for 
ward and back strokes, which might 
desirable feature, as thoroughness of lubri 
cation of the tubes was of prime import 

‘In Fig. 2 the cord G@ is fastened to th 
pin Z, takes several turns around the spind! 
F, and then is fastened directly to the bed 
at each end, as shown. The location of 
points at which to fasten the ends of 
cord would be a matter of actual 
ment, and they would probably have to 
placed further apart, in an axial directio! 
than I have shown them, in order to give’ 
quicker pitch spiral to the cord. In Fiz. ° 
the cord would not be equally slack at il 
points of the travel of the sliding st 
but as this is not an instrument of precis 
I think it would go.” 

In Figs. 3 and 4, Mr. Jas. T. 


expel 


Cowle 


Lowell, Mass., has reproduced the drawing: 
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strative of the problem, and has added 
eto the delineation of a device for effect- 
the desired movement. It will be seen 
while the construction is varied, it 
prises the same mechanical principles as 
of Mr. Gribben’s first solution above 
I extract from Mr. Cowley’s letter 

lowing explanation : 
lo the base of the carriage F’ is cast an up 
t J, upon which is journaled two grooved 
ls K A". Accord Lis fastened at 
itm. The cord passes under the wheel 
A then around the shaft or spindle as 
shown, and then under the wheel A’, the 
rend of the cord being then fastened at 
[he cord may be fastened to the shaft 


one 


W. J. R. Alexander, of Meadville, 

Pa. has favored us with the 

trated in Fig. 5. His explanation of the 
device is substantially that following : 

A cord a, or small round belt, is secured 


solution illus- 


it both ends, and passes over a winding 
drum, at 0. 
end of 4, which comes in contact with a 
strip of leather or rubber cemented or other- 
wise fastened around the spindle, causes it 
to rotate as the sponge enters and passes 
through the tube.” 

Mr. Alexander adds that, ‘‘of course, by 
omitting the drum and wheel, and winding 
direct on the spindle, the movement would 
be much simpler, but by having the spindle 


as shown The wheel on one 


only #’ at winding, the sponge would only 
rotate a little more than twice each way, 


which, I take it, would not be as much as 


wanted.” 


We have in this solution a means for 
multiplying the rotative motion of the 


spindle, which is a step in advance from the 
preceding solutions. 

Figs. 6, 7 and 8 are respectively a side 
elevation, a plan view, and an end elevation 
of a method of effecting the desired move- 


‘ment, contributed by Mr. Albert L. Colburn, 


who will be remembered as contributing an 
excellent solution to the hub problem. The 
parts in the figures are lettered the same as 
The parts by which the 
motions desired are obtained are a bracket- 
bearing A, shaft Z, with drums or pulleys 
m and wn earried by the shaft A, and the 
bel In the plan view, Fig. 1, 
the top and handle of the sliding stock are 
removed to show better the spindle, and the 
manner in which the belt 9 is applied to it. 
The bracket A is attached to the base of the 
sliding stock #’ by two screws, and, of 


in the problem. 


ts 0 of and p. 


course, it has the same reciprocating motion 
stock. The pulley x, at the lower 
part of the shaft Z, is engaged by the belt 
) that is wrapped around the pulley, and 
has its ends attached to adjusting tightening 
screws R R’, as shown in Fig. 6, the belt being 
slotted at R, so that it can be drawn tight 
before the screw Fis tightened down upon 
it; thus this belt can always be kept as tight 
on the pulley nv as 
positive action. 


is the 


necessary to 
The pulley ™ has thereto 
hed the belts 0 0’ 


secure 


, these belts being also 
ttauched to the spindle #’, them 
Winding off as the other winds on, after the 


one of 


manner of a clock spring. 

| think this arrangement is faulty, be- 
cause it seems that the length of either of 
the belts, measured from its point of attach- 


ment to the point where it is tangent to a 


surface concentric with the axis of the 
spludle, will always vary, on account of the 
belt winding off or upon itself. However, 
Mr. Colburn has given an alternative ar- 
ment in the letter accompanying the 
drawings, which is to use one belt instead 


I two, passing this belt spirally around the 


8 lle like the thread of a screw, and at 
ling the ends to the pulley m, as de 
S ed for the belts 0 v’ shown in his 
ches, This arrangement would, he ex 


ns, give nearly one revolution of the 
dle for every inch of advancement of 


ponge, and, of course, reverse the rota- 
when the sliding stock is drawn back. 

Colburn has shown the bracket as at 
‘ront of the sliding stock, but thinks it 
ht be more conveniently located at the 
< side. He also makes some suggestions 
ng toward obviating any tendency of 


spindle to spring, but as the power re- 
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quired to give the required rotation is very 
slight, the pull of the belt is not required to 
be great; as a matter of fact, the spindle 
does not spring sensibly. The number of 
added are A, L, m, n, 0, 0’, p, which 
exceeds the limit by one part, but if o and 
o are replaced by the single belt named as 
un alternative, the limit will not be ex 
the screws, or other means for at 
tachment (we are conducting these problems 
on liberal principles, and not splitting hairs) 
are not counted as parts in the mechanical 


parts 


ceeded; 


sense of essential parts, or such parts as con 
tribute to the motion 
sought, any more than glue or cement used 
for an attachment would be so counted. 
From Mr. John T. 


the production of 


Slocombe, of 
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figures respectively being a side elevation, 
an end elevation, anda partial plan of the 
The device, besides being a 
the ad 
vantage that the parts are carried by the 
sliding stock, and concealed under it, thus 
the table 


cases this 


arrangement. 


good mechanical construction, has 


relieving the upper surface of 
from any obstruction. In some 
might add to the convenience of the operator 

The solution is reached through the addi 
tion of six parts, to wit, the grooved pulley 
a, keyed to the spindle G, the pulleys BRB 
attached to the sliding stock #, the pulleys 
CC attached to the ways F, and the cord 
or belt D, both ends of which are attached 
to the stock. The reciprocation of the stock 





Providence, R. I., have the ex- 
cellent solution illustrated in Figs. 9 
and 10. 

With reference ‘to the scheme of 
these problems, Mr. Slocombe writes 
that he thinks ‘‘the solving of such 
problems helps to improve a person’s 


we 















idea-gathering faculties.” 
words of approval from other corre 


Many such 
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being slotted after the manner of a tool-rest 
lathe, the ind 
formed integrally with it, rises a stud that 
carries the pulley //, In the face of the 
pulley #7 is turned a rectangular groove, 
the center of which is in the same horizontal 


in a hand From bracket, 


plane as the axis of the spindle, and which 
has & vertical breadth equal to the diameter 
of the spindle plus twice the thickness ot 
the belt A hk This belt is 
iround the pulley, and makes three turns 
When the sliding car- 


cord passed 


around the spindle, 


riage F’is moved toward the stock D, the 
tendency is to slacken the part / of the belt, 
and tighten the part ”. The turning of 
the spindle prevents either tightening or 

slackening, except the amount that 


belt is stretched by the tension re 
quired to turn the spindle, This was 


my first solution ; but, although sim 
ple, I found I could not 


rapid rotation to 


ret a sulli 
ciently spread the 
sponge as effectively as I desired by 
the 
hit upon the method shown by Mr. 


centrifugal action. IL therefore 


Wright, and shown by him in Figs. 
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represents the table 
Brackets # E’ are fastened to the table B, 
the one at # the 
by the distance g A, Fig. 10, this distance 
being that from center to center of the 


In the figure, B 


being higher than other 


vrooves in the doubled-grooved sheave @. 
the 
base of the sliding stock, and moves to and 
fro with the A cord F, fastened at 
one end to the spindle, is wound several 


This sheave is attached to a bearing on 
stock. 


times around the spindle, and making a 
quarter turn around the sheave in the lower 
the latter is attached to the 

The cord #F” is similarly ar 
that it through the 
upper groove of the sheave, and is wound in 


wroove of 
bracket £Z. 
ranged, except passes 


the opposite direction. It should also be 
noted that the distance g h, Fig. 10, being 
that between the centers of the grooves, is 
also equal to the diameter of the spindle 
plus one thickness of the cord. The num- 
ber of turns that the spindle will make by 
the use of this device depends upon the 
ratio of the diameter of the spindle to the 
distance moved over by the sliding stock. 
Mr. Edward H. Wright, of Hudson, N. Y., 
has sentin two solutions. The first of these is 


shown in Figs. 11, 12 and 18 (page 4), these 
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to the 
spindle alternately in opposite directions 


on the ways will thus give motion 
As the rotary motion of the spindle requires 
very little power, [ think Mr. Wright could 
dispense with the grooved pulley on the 
spindle, and thus somewhat simplify the 
mechanism while increasing the number of 
turns that the spindle makes at each re 
ciprocation of the stock 

The contributed by Mr 
Wright not only differs in principle from 


second solution 
any of the foregoing solutions, but is sub 
stantially the method I myself used after 
first trying the belt arrangement shown in 
Fig. 14. 
(not 


There are in this only three parts 
the stud-bolt 
added to those shown in the original prob 


counting fastening /) 
lem to effect the movement; but, by its use, 
I did not secure as many turns as I wanted, 
and so I finally used the method shown by 
Mr. Wright in his second solution, which | 
will presently present, arranging the parts 
somewhat differently, however, as I 
explain further on. 

In Fig. 14, which is a plan with the upper 
part of the sliding stock removed, I attached, 
by means of the tap-bolt J and a washer, 
the stud bracket G, the foot of the bracket 


will 


I think, however, that in this is concealed 
one of the prohibited elements, to wit, a bell 
W hile 


correct 


crank movement not, therefore, 


accepting it as a solution to the 
problem as given out, | present it because it 
is a good movement, and may possibly be 
found useful for some other purposes, 

The segment of a bevel gear, and a slotted 
lever arm vertical 


marked a, works on a 


stud on the sliding carringe \ bevel pinion 
The the 


engaged by a fixed pin 


Bis keyed to the spindle slot in 


slotted lever arm is 


e, Which is inserted in one of the ways. 


The number of added parts is three. The 
pin in this cnse must be counted, because it 
is an essential working part of the ap 
paratus. The coneealed bell-crank move- 


the I should not have 
wlluded to my own device here, except that 
Mr. Wright. 


Instead of a segmental gear and pinion, | 


ment is in part a. 


it so nearly resembles that of 


used friction wheels, which answered my 
purpose well, and I arranged the segmental 
friction wheel in manner that the line 


dd’ in Fig. 16 was nearly in line with the 


such 


axis of the spindle at the beginning of the 
stroke, and instead of a fixed pin operating 
in a slotted lever arm, | pivoted a link to 

















ze 


the arm, the link working on a fixed pin at 


the opposite end. I thus obtained greater 
amplitude of motion in the segmental fric 
greater velocity of 
rotation of the spindle. But I repeat that 
neither of ad - 
mitted as solutions of the problem, however 


tion wheel, and hence 


these arrangements can be 


well they may work in practice, because 
both of them involve a bell-crank movement. 
A considerable number of solutions are 
reserved for future notice. 
cer alas 


Give the Full Address. 


If we may be allowed to make a sugges 
tion to our English, French, German, Ital 
ian, Swiss and other foreign friends who oc 
casionally write to us, we would venture the 
a very great con 
others of 


opinion that it would be 
venience to us and probably to 
their foreign correspondents, possibly equal 
ly ignorant of geographical matters, if every 
letter-head had upon it fhe full and com- 
plete address to which a reply should be sent 
—a reply we mean starting from a foreign 
country whose post-oflice officials know noth- 
ing of how to send a letter toa given town, 
unless the particular country in which the 
town is located is stated in the address. 
Se 

Lesseps at the Bar of Justice. 

One of the saddest spectacles in the world 
is that of a man who, having been connected 
with some great accomplishment, and hay 
ing thereby been held in honorable distinc 
tion, has fallen from his high place in public 
estimation, and is brought to stand at the bar 
of justice as an accused criminal, with facts 
in evidence against him such, that, even if 
acquitted by a jury of his peers, a large por- 
tion of those who once delighted to honor, 
will henceforth hold his name in contempt. 
Such a spectacle the world now beholds in 
the case of M. Ferdinand de Lesseps. ‘This 
old man, whose reputation and fame for an 
achievement that will never be forgotten, 
was such as even a king might envy, now 
stands convicted by a Frencii court of jus 
tice, and before the even more terrible court 
of public opinion throughout all civilized 
lands, for frauds in the Panama Canal enter 
prise, such as for which even a far less noted 
man might bow his head with shame, And 
this is to be the sunset of a career once cited 
as an example of mental energy and finan 
cial ability the brightest that France could 
boast. It is now becoming evident to the 
entire world that these great business quali 
ties lacked that basis of rigid moral princi 
ple without which the permanency of a good 
reputation can never be assured. 
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Premiums for Continuous Service, 

At the American Wateh Tool Co.’s works, 
Waltham, Mass., the following notice was 
posted June 1, “91: ‘‘At the conclusion of 
ten years’ consecutive service in the employ 
will receive a 
present the 
amount at the conclusion of fifteen years.” 


of this company, employes 
of ten days’ pay, and sume 
Since that time they have paid eighteen em 
ployes the ten years’ bonus, and three em 
ployes the fifteen years’ bonus. In 1893 
there will be three employes to be paid the 
ten-year bonus, and three to be paid the fif 
teen-year bonus. Of course this bonus is a 
small percentage of the wages paid, but when 
this stated premium for continued service is 
given, it is pretty good presumptive evi 
dence that there are 
men to stay there, and the atmosphere of de 


other inducements fo1 


votion to mechanical matters and of wood 
will that pervades this shop is a most de 
lightful one. We hope some one will inform 


We 


will drop everything else und go to see such 


us if a strike should occur in this shop, 


a phenomenon. 
——_—_-cepe- 
The Diy Goods Keonomist, in an elaborate 
the 





article on the state of trade, Comes to 
conclusion that trade has been uncommonly 
good during the past year, and that any leg 
islation likely to be brought about will not 


cause any interruption in the gencral pros 


perity. 
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VULCANIZING. 

The vulcanizing of the india rubber is the 
most particular and difficult of any part or 
process connected with the entire art, and to 
the 
factory, inasmuch as any slight error or over- 


a certain extent may be most unsatis- 
sight may result ina failure of the whole by 


blowing the article, or not having it hard 
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a steam boiler in which the articles to be 
vulcanized are placed, and the steam gen- 
erated to the point desired, and maintained 
at that point for a length of time sufficient 
to vuleanize or harden the rubber; or else of 
a steam vessel, in which the articles to be 
vulcanized are placed, and the steam sup- 
plied from an adjacent boiler. The latter 
form is the most convenient and easily oper- 
ated, though each one is (other conditions be- 
ing the same) equally reliable, as the tem- 
perature would, of course, be the same in 
each at the same pressure. 

Any vessel or receptacle that will hold the 





















































I molds after they have been packed, and 
which is capable of safely withstanding the 
Y necessary steam pressure, can be used as a 
- , vulcanizer; but it must not be inferred from 
: this that any slip-shod arrangement or ap- 
; \H pliance can be used with safety for this pur- 
pose. i 
, 5 Anefficient vuleanizer could, in the writer’s 
wae a opinion, be made out of a piece of 6” or 8” 
steam piping about 10” or 12” long, and thread- 
[-} edoneachend, andacap permanently fixed on 
z ? one end, and a cover on the other end, like 
Fig. 36 (page 5), provision being made for 
Fig.14 connecting and disconnecting the same by 
1D GC. 
( G f mt! 
> BR 
F 
Kig.12 
{ 
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F ic 
= 4 LW 
D dD. 
L n \ 
‘ 1 
( BB Cc ) 
ee Fig.11 Fig.13 
j means Of a spanner 
or box wrench. If 
supplied with steam 
d from an adjacent 
BD 3 boiler, the body of 
Ne . = the vuleanizer may 
ry 2) be permanently fix- 
I pare ; as 
be palo a ed in position 
Fig.16 = Fig. 36 shows 
, vuleanizer cover 
. with mercury bath, 
thermometer, scale 
and standard com- 
} plete, same as used 
on nearly or. all 
D = a makes of the small 
! ri) R er-sized — standard 
8 | ) vuleanizers, with 
ae cl | this exception, that 
Lf aE fy Cente in the covers the 
i 
o | mercury bath al- 
dmerican wacwat gy pa Fae be ways forms a part 


but if 
tions given a failure 


enough, ittention is paid to instruc- 
will seldom occur, 

India rubber is usually converted into vul 
canite by one of the two following meth- 
ods 

First, by the dry heat method, where the 
vuleanizer is in the form of an oven, or other 
upparatus, where the temperature can be 
raised from zero to the desired point, and 
held at that point as long as necessary; but 
owing to the difficulty experienced in oper 
ating vuleanizers of this description, they 
are seldom used, and therefore no further 
them here, 

that of the steam 


the one universally 


mention will be made of 
The 


vulcanizer, 


second method is 
which is 


adopted, and which always consists of either 


of the cover proper, 

the nipple being shown here for the purpose 

of illustrating how the mercury bath is, and 

may body of 
larger-sized vulcanizers. 

As it is, the heat facilitates and produces 

a chemical combination or absorption of the 


be applied to the cover or 


sulphur (which has been previously mixed 
with the rubber by the manufacturer) with 
or by the rubber, whereby the latter is hard- 
ened or vulcanized. Thermometers are gen- 
erally used to indicate the internal tempera- 
the 
steam gauge to indicate the pressure, though 


ture of vulcanizer instead of using a 
the latteris in every particular more reliable, 
as will be hereinafter explained. 

To insure as near as possible as correct an 


approximation of the internal temperature 
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of the vulcanizer, the thermometer bu 
immersed in a mercury bath, which forn 
makes a metallic connection 
bulb of the thermometer and 
body of the vulcanizer. 

A, Fig. 36, 
form mercury bath, as explained above, 


between 
the cove 
shows nipple cupped or 
threaded at one end for a connection 

cover or body of vulcanizer, and on 
other end at 2’, for a connection with 1 
mometer standard J} ¢. The joint ¢’ is pa 
with rubber washers which fit closely 

the thermometer tube. The thermor 
standard 4 ¢ is bored out at 5" just 

enough for the thermometer tube to 
through, and « C for the tube to pass 
the thermometer scale being located bi 


the thermometer tube, and held between ¢}, 
in the semici: ' 


tube and the standard 
groove of the latter. 
The body of cover D is threaded at / 


connection with body of vuleanizer, «nd 
grooved out at # for reception of r 


packing ring. 


A safety valve is usually located at /’ ind 


on the opposite side, in the same relatiy 


sition, a blow-off valve or pet-cock is usisilly 
A thin cover 77 which screws 01, the 


fixed. 
standard at //’ is used to protect the | her 
mometer when the vuleanizer is not in us 
and to facilitate the handling of the sam 
when it is hot. 

The nipple A is reduced at C as mi 
possible to allow of the rapid transmi 
and communication of the internal hi 
the vulcanizer to the mercury bath 
thence to the thermometer, where it is 
cated on the scale of the latter. 

This arrangement of a thermomet 
practically the same on all makes of vu 
izers, ind is intended to give as close 
proximation of the internal temperatu: 
the vulcanizers as it is possible to ol 
but it is a well-known fact that, unde: 


most favorable circumstances, the best ther 


mometers never indicate the correct inte: 
temperature of the vulcanizer, 
doubtful if it is known to what extent 
variation of the the indi 
temperatures and pressures occurs. in 


and 
actual and 


tice when a thermometer is used and 1 
on entirely for this purpose. 

If all the air in the vuleanizer is forcit 
expelled from the vulcanizer under pres 
by opening the blow-off valve, a ver) 
erable approximation of the internal 
perature may be gained; but even unde: 
most favorable circumstances the write: 
frequently observed a variation bety 
the different indications of as much as 
pounds presssure (from 90 to 100 pou 
when the thermometer indicated 820°, 1 
no instance has he known the gauge t 
ister less than 90 pounds when the thern 
eter indicated 320°, this variation of 
15 to 256 pounds pressure being evid 
due to loss by transmission of the he 
the mercury bath, and possibly to radiat 
ete. 

When the air has not been expelled 
the 
pressure in the vuleanizer may reach : | 


vuleanizer under pressure, the 

as high as 160 pounds before the mercu 
the thermometer tube reaches the 320° n 
if the pressure and temperature has 
from the 
points very that is, in 


raised zero to above-menti 
rapidly ; 


minutes, 


from 
to eight This excessive pres 
does not exist for a longer space than { 
two to five minutes if the mercury is | 
on the 320 
gradually reduced until it reaches a | 
where it and the mercury will 
their respective points without chan: 


mark, but the pressure mu: 


renmiiil 


This gauge pressure, as the writer has 
peatedly demonstrated, could not be les 
any time than 125 pounds (and is oftene1 
pounds, and from that to 140 pounds), us 
rubber used could not be vulcanized 
less pressure (temperature) in the same gi 
time. 

To make this point plainer, I would 
that in vulcanizing rubber which cannot 
vuleanized as hurd in less than 55 minut 
with a less pressure than 90 pounds (t 
perature 332°), the same rubber can (w! 
vulcanized in a vuleanizer from which the 
has not been previously forcibly expelled 
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nized in half an hour, and that, as stated 


the same rubbers cannot be vulcanized 
f an hour at a less gauge pressure than 
25 pounds, Of this Iam certain,as I have 
dc it several thousand times during the 
1) hree years, and that when I had steam 
3 ; fitted on the vulcanizers the above 
st results were verified in every in- 
st 
in vuleanizing by thermometer when the 
‘ir bos not been expelled from the vulcan- 


vor tue time for vulcanizing is 80 minutes 
on 320° mark, 40 


mark, and 50 minutes on the 300° mark. 


minutes on the 310 


When the air has been expelled from the 


yulesnizer, add 15 minutes to each of the 
‘bove-stated times; and in some cases, and 
wit me vuleanizers and thermometers, it 
may be necessary to add 80 minutes to the 
ib 


If but one specific point were given of the 
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portions may be reunited with the main body 
of mercury by taking the vuleanizer cover 
in the hand or hands, and repeatedly strik- 
ingitevenly ona piece of waste or cloth (or its 
equivalent) laid on the bench or elsewhere, 
with just sufticient force to gradually jar the 
detached portion down the tube until it re 
unites with the main body of mercury; or 
where the cover is too large to be handled as 
above, the thermometer must be taken out 
of the standard, and the 
perpendicularly in one hand, and then strik- 


thermometer held 


ing this hand on the palm of the other hand, 
or elsewhere, with sufficient force to gradu- 
the 
rubber is vulcanized for the length of time 


ally reunite the mercury as above. If 


given in the table, it will vuleanize with the 


same degree of hardness at all pressures 
For 


thickness, that is 4 


given therein. patterns of ordinary 


, the rubber can be suc 


cessfully vuleanized at any of the pressures 
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must not come higher than within two inch- 
es of the vulcanizer top; then just before 
putting the cover on, slightly smear the met 
al joint surface with ‘‘black lead” (stove 
polish); if this is done the vuleanizer may be 
opened and closed several hundred times b 
fore it becomes necessary to renew the rub- 
ber packing ring, otherwise it will seldom 
last more than from six to twelve times 


When the 


lowed for cooling the vuleanizer and its con 


above-stated time has been al 
tents, the vuleanizer may, if a small one, be 
immersed in water until it is cooled to or b 

the 
may be reduced to zero by blowing off the 


low 212°, and, if a large one, pressure 


steam, The vuleanizer may then be opened 
and the flasks or molds can be further cooled 
off in 
patterns 


account must the 
the 
If the patterns ar 
miadein plaster molds, the ‘flasks’ are open 


water, but on no 


be disturbed in molds until 


they are perfectly cold 














temperature and gauge pressure at which given in the table; but for patterns which ex- ed by inserting the blade of a jack-knife, or 
riabber can be successfully vulcanized in a ceed 4” in thickness (unless precautions have something else, between the two halvesof the 
a length of- time, many of those who flask and prying them apart, or by removing 
ie rt sirous of utilizing their knowledge of u one or more bolts in the covers of the flask. 
this art would find themselves enabled to do The plaster which will have softened to 
so ut that particular pressure and tempera some extent in the vulcanizer can then be 
ture, especially if the steam is used from an cut away fromand around the pattern, The 
idiacent boiler, in which a greater or lesser pattern can then be taken out, and the plas 
pressure may be carried. In consideration ter adhering to it can be easily scraped and 
of this fact, the writer has instituted and con- brushed off, using a small scrub-brush for 
ducted a series of experiments, extending D this purpose. Unless it is desired to file 
over several months, to determine the short and scrape the patterns to size (allowance 
est time in which the rubber can be vulcan i ’ having been made for this purpose), they 
ized, at pressures ranging from 75 pounds to ’ may, after being sand-papered and_ shel 
140 pounds gauge pressure and the temper ) laced, or finished up in the lathe, be used at 
itures corresponding thereto. once as patterns. 

In these experiments, Dohertys, MacCor ‘ Patterns made in metal molds will need 
mick’s, 8S. S. White’s and Ash & Son’s red itl very little, if any, finishing, unless a very 
ind black rubbers were used. high finish is desired. 

Asstated, the pressures and time givenin the — <> 
table below represent the least time in which | } LETTERS FROM PRACTICAL MEN, 
the rubber can be vuleanized hard enough for A Thad 
practical use, as demonstrated by repeated AB Guide Boards, 
trials: but with other rubbers, and even with Sy, LEE Z Editor American Machinist 
different batches of the same rubber, a devia v’ , Cobh “Jarno”, gives some excellent: advice in 
tion of five or ten min- 4 a Ra the issue of January 
utes cither way may be F | ! D 26th, and what he told 
necessary. A difference Ye 3,, p Us in regard to guide 
in the time can also be ST MMMM 3 teed, $f Tn boards is especially in 
made if a longer time z C teresting. 
is tuken to raise the | Many of the rules 
pressure from zero to - Fig. aided ; pasted up in the machine 
the point desired, and shop and elsewhere are 


iso on the time taken to cool the vuleanizer 
ind contents after being vulcanized. 


lable of the least time in which rubber can be 


anized at different pressures and tempera 
Temperature, 
Gauge deg. Fabr., Time 
sure, Ibs fractions minutes 
omitted 
aro i) 
si 324 70 
s 328 Ho 
332 5D 
385 50 
4) 338 5 
341 1 
344 35 
BAG $5) 
350 4) 
353 30 
BD 445) 
358 25 
360 20 


he rubber is vuledanized five or ten min 


ile ver the time given in the table above 
n rm will be done, but when it is vul 
Cal d too long it becomes more brittle, 


ith somerubbers a noticeable shrinkage 
OCcCcul For these reasons it will be seen that 
my gauge is always. preferable und 


liable than a thermometer. 


I] foregoing statements show the im 
1 we of having a vulcanizer capable of 
W tunding the excessive pressures to 
wl it may be subjected, and also the ne 


of expelling the air from the vulean 


vhere it is desired to obtain a reason 


proximation of the pressuresand tem 
re existing in the vuleanizer, when a 
instead of a steam 


meter is used 


\\ 1 a thermometer is used, trouble may 
nes be experienced through portions 
nercury becoming detached from the 
wy or column, and remaining in dif 
the tube, 


ositions in It is very im 


that these detached portions be re 
vith the main body of mercury, us it 
Whole column of the mercury which 
the temperature These detached 





been taken to prevent blowing), itis best not 
to exceed 100 pounds gauge pressure. 

Where a less pressure than 100 pounds is 
used for vulcanizing, the pressure should be 
raised from zero to the point desired in from 
ten to fifteen minutes, and when the pressure 
exceeds 100 pounds the time taken should be 
The 
ure is then to be held at the desired point 


from fifteen to twenty minutes. press 
for the length of time given in the table. 
the 
vulcanizer allowed to cool off for at least ten 


The source of heat is then shut off, and 


minutes for pressures below 100 pounds, 
and for fifteen minutes for pressures above 
100 pounds. 


During this time the vuleani- 


zation of the rubber is really being com 
pleted. Therefore if 
is not allowed for cooling off, it must be add 
the table 
also a liability of the articles vuleanized 1} 


ing ruptured (if 


the above-stated time 


ed to the time given in There is 


e 


they are made in’ plaster 
molds) if the vuleanizer is cooled off too sud- 
denly, and in the writer’s opinion, where ar 
ticles of ordinary thickness are blown, it is 
dve to this cause more than any other, as the 
outer surface of the rubber when cooled off 
too quickly becomes hard (while the inner 
portion is still in a liquid state), thereby pre 
venting the free escape of the gases, which 
to find an exit distend the body of rubber 
This 
cording to theory, but the fact remains just 


until it is ruptured, may not be ac 


the same that where I have blown any arti 


cle under }" in thickness, it has been in neat 


ly every instance where I have cooled the 


vuleanizer off and taken the articles out of 
the thisks that in 


making the same articles in quantities | have 


sooner than usual, and 


when a sufli 
thor 


seldom seen or had one blown 


cient time was taken to cool them 


oughly 
In clostng the vuleanizer after the patterns 
have been put into it, some water (two inch 


es or more) is poured into it 


but the water 


superfluous, and as some one has said, ‘the y 
ire like piecrust—made to be broken ” 

I should have very little contidence in a 
mechanic who, in order to perform = his 
work, finds it necessary to consult a table of 
“speeds and depth of cut,” so that he may 
know just how far he dare go 

There are certain things expected of a 


mechanic, and a Knowledge of how to ap 
ply his brains under certain conditions is one 
of them, 

A. certain 


not ia 


machine tools 
New York, has 


found it necessary in the construction of his 


manufacturer of 
hundred miles from 
specialties to indicate by raised letters just 


where the chalk, waste, ete., is to be placed 
by the operator 

Just why this is done I have been unable 
to comprehend, unless it is on the supposi 
tion that the man who is expected to run the 
machine is devoid of brains, or perhaps, iS 
remarked, ‘‘In order 


Edison is said to have 


to make an article sell construct it so simply 
that a mule can operate it.” 
Now 


presume there 


the machines may be all right; | 


are, because many of them 


ire being sold to the best mechanics in the 


country; but really isn’t this carrying sim- 


plicity or convenience to the ridiculous? 
There are guide boards, however, which 
would be beneficial to some of us. 
llow often have I spent precious moments 
studying out an intricate drawing figured in 
decimals until I conceived the idea of tack 
ing up a ecard (issued by some enterprising 


firm) giving the equivalent in a common 


fraction. 
Now I simply refer to the card, and while 
not 


it does give the equivalent for every 


decimal it is nearenough to obtain the cor 


rect size with little additional figuring. 
It may be well enough for a draftsman or 
continually making use of 


au man who is 


decimals, and knows ata glance just what a 


~ 
‘2 ) 
certain decimal represents in a common frac 
tion, to the drawings 
I think that 


the ordinary mechanic will find this card a 


work from some of 
that are sent into the shop, but 


vreat saver of 

Have 
raise a piece of work weighing three or four 
tons with a chain 


time. 
you ever seen a laborer trying to 
rs in diameter? 

L have actually shuddered to see the risks 
taken by men through ignorance, working 
iway in blissful their 
peril, until I have referred them to a table 
giving the diameter of link and weight which 
the chain would safely carry. 

This, I 


board, and one which would be the means of 


unconsciousness of 


think, is another useful euide 
doing away with many of the too-numerous 
machine shop accidents. 

Tack it up on the post where the chains 
ire kept, or paste it onto the crane where it 
may be seen by those who need it most, or 
who may have occasion to use the chains 

Give us guide boards that will lead us to 
do the work in a 


but 


more intelligent manner; 
please do not take us for a lot of igno 
ramuses, incapable of judging anything for 
ourselves 


Brooklyn, N.Y, 


CHARLES STELZLE. 


Conteal vs, Cylindric Cam Rollers, 
Hditor Vachinist 
W here is the conie cam roller theoretically 


right, and where is it practically best? 


Ame rica 


Various opinions have been expressed in 
your columns, some of which I believe are 
correct and others immature 

Mr. Pentz’s thousands of bad conical roll- 
ers and millions of good cylindrical rollers 
are powerful facts and of 


roller question, 


vreat value in this 
The conic for the 
eye-opener, and where tapered to the angle 
of the roller is, to my mind, exactly the thing 
for a conic roller, to secure greatest freedom 
of rotation. Such a 


press against its shoulder bearing with frie 


stud conie roller is an 


conic roller will not 
tion on a larger radius, but will act like the 
cylindric roller on its pin, because the sur 
face of the pin is parallel to the external sur 
face of the roller. Such a roller, I think, will 
not wear flat like the conie roller on 2 cylin 
drie pin, The shoulder friction, I think, is 
the draw back for the conic roller ona cy lin 
dric stud, for two reasons: Ist, because this 
friction is at aldarger radius than the pin 
friction, and often nearly to as large a ra 
dius as the outside of the roller, which. with 
usual lubrication, will slip almost as readily 
is the shoulder, and wear flat; and 2d, be 
cause friction at a lubricated surface under 


constant pressure throughout is likely to 


press the lubricant out, and brine the met 


ils to actual rubbing contact with greatly 
increased frictional resistance as compared 


with the pin friction, where the roller in 


turning has only momentary contact with 
the stud onee in a revolution, thus 
giving opportunity for entangline and 


dragging the lubricant between the surfaces 
for good and thorough lubrication. Thus a 
crank-pin is Claimed to be more sure of thor 
ough lubrication than a step bearing, 
The conic roller has been said to be ‘theo 
retically right when it operates a slide which 
travels in straight guides parallel to the cen 
ter of the shaft 
mounted,” 


upon which the cam is 


This is true for ih conic roller 


working against a conie collar with Common 
vertex, but not for a cam, as above, as is evi 
dent by supposing thecam groove in the ex 
treme case to) be carried around to be piral 


lel to the shaft of cam, at which limit the 


roller should be cylindric to work right 


From this it would seem that the roller for 


the above case should vary from the cone to 
the cylinder as the cam groove changes its 
from where it 


direction is directly around 


the cam = parallel to ah op, Lo Where it is 
straight along the cylinder 
But the 


when it 


conic roller is doubtless rivht 


is mounted ona rock shaft whose 
ixis prolonged would intersect the axis of the 
cam 1s 


the 


cam, which itself spherical, 
the 
ciding with the prolonged axis of 


shaft 


with a 


cum groove center of sphere Col 


the rock 
Is the conic roller theoretically right 
for any other case? 


Some results of caleulation have been col 
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lected in the accompanying table, based on 
the supposition that the coefficient of fric- 
tion is the same for the contact of the roller 
with its groove, with its stud, and with its 
shoulder bearing when pressed. 

The last column shows that the cylindric- 
al roller is decidedly less likely to slip and 
wear flat because its resistance to turning on 
bearing surfaces is only from 67 to 86 per 
cent. as great as for the conic roller, while 
the total frictional resistance of the cylindric 
roller is only from 1 to 12 per cent, greater 
than the theoretically adapted conic roller, as 
shown in next to last column, which gives 
the result of comparison of the entire fric- 
tion of the cylindric roller, including that at 
its outer surface; on the supposition that the 
cylindric roller is put in place of the theo 
retically adapted conic roller. The last ex- 
ample in the table is about impracticable by 
reason of excessive taper of roller, and may 
be dropped out. 

Hence as the total wear of the cylindric 
roller is from only about 1 to 6 per cent. 
greater than for the conic roller with best 
adaptation, and as the cylindric roller is 
more likely to turn and avoid wearing flat 
spots in the ratio of 100 to 77, it appears ad- 
visable to always adopt the cylindric roller 
in practice, especially in view of the fact 
that the exact adaptation of the conic roller 
sought by its use is very exceptional. 
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Ohio State University. 

Micrometer for Cross-feed of Lathe, 
Editor American Machinist : 

In a general sense, there isn't anything 
new about using a micrometer for this pur 
pose, but as the subject has not been before 
your readers very often, I thought perhaps 
intrusion. 
the same 


this might not be considered an 
**Mechanic ” 
purpose in the issue of Aug. 21, 1890, but as 


showed a device for 


mine differs somewhat from his construction, 
I will describe it. 

The main casting A, Fig. 1, has its central 
hole and keyway made a duplicate of the 
ball handle it is to replace (in case you are 
applying it to an old lathe), the ring B being 
made a sliding fit on the hub C. The ring 
Dis a running fit on the casting A, and is 
made friction tight by the pressure of 
plate #, which is fastened by four counter 
sunk screws to ring B. The ring B has two 
pins a a driven in tight on opposite sides 
(Fig. 2), which are pressed upon by the arms 
of the fork F, the pressure being regulated 
by the screw 6. Thus the friction on ring 
D is made more or less, as desired, by turning 


steel 


screw }, which is easily done from the front 
side. The fork F is placed opposite the 
handle to partly balance the same, a com- 
plete balance being obtained by boring some 
large holes in the thick rim of A from the 
back side, so they will not show after the 
ring Dis in place. This is the third mi 
crometer I have made with a friction ring 


like D, but the other ones had the plate # 


screwed directly to the casting A by means 
of four small screws, let in from the back, 
like the one I copied from. The old arrange- 
ment involved less work in making, but was 
more awkward to adjust. However, as the 
amount of friction seldom needs altering, I 
am not sure but the old way was the better. 
I put in a small pin ¢ to prevent the plate £ 


from twisting on A, and thereby causing 





AMERICAN 


pins a a to get from under the arms of F. 
The ring D has a pin @ driven in tight, and 
a single line or mark on its edge, by which 
to read, Fig. 3. The other part of the rig, 
shown in Figs. 4 and 5, is made to clamp on 
the hub of feed 
can be turned parallel if it is not already so. 
The casting /Zis slotted on the 
from the operator, the slot containing the 


screw bearing, which hub 


side away 
steel lever A, which is held in either its for 
ward or back position by the spring plunger 
d. It would be better to have the casting 
//« little thicker, as it is nearly cut in two 
by the slot and spring hole, but I didn’t 
think of this till after it was made—another 
illustration of our hindsight being better 
When lever A is in its 
beck position, as shown in Fig. 4, the ring 
D travels around with A, and the pin @ 
remains at whatever division it happens to 
be. But when lever A’ is pulled forward, 
its end comes in the path of pin G, and _ pre- 


than our foresight. 


vents D from rotating, any rotation of A 
causing the micrometer divisions to pass the 
reading point, which is always on top when 
the micrometer is in use. The pin G@ can 
come in contact with lever A’ from either 
side, so the device can be used on either in- 
side or outside turning or threading. 

As a threading stop, it lays away over 
anything I have ever seen, the depth of the 
successive cuts being measured to a nicety, 
and the danger of breaking the tool point 
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is reduced to a mini- 
mum. Inrunning the carriage back after 
each cut, it is not necessary to remember 
the reading of the micrometer, as that is 
undisturbed if the feed screw is turned back 
less than one turn, which is generally suffi- 


from an excessive cut 


cient on ordinary pitches; the only thing 
necessary to do is to feed the tool in the one, 
two or three thousandths, or whatever the 
operator desires, beyond its former position. 
For inside threading it is particularly valu- 
able, as the lever A can be thrown out of 
engagement, and the tool run towards the 
front of the lathe whenever necessary to try 
in the male thread, und yet can be fed back 
to its former position exactly. In turning 
cylindrical work, when nearly to size, if 
measured with a micrometer or vernier cali- 
per, and found, say .006” too large, the tool 
is then fed in .003", the operator can pro- 
ceed to take the final cut with some degree 
that the work will be about 
the size he wants it The conditions 
as to backlash in nut and bearings of screw, 


of assurance 
same 


sharpness of tool and spring of same, should 
prevail both in the final cut and the one 
before it. This seems like a great deal of 
trouble when on paper, but it isn’t so much 
of a job in actual practice as it appears to 
be. Besides, the production of good work, 
and lessening the liability of getting your 
shafts too small or your holes too big, is 
worth a little extra exertion, 

Of course the micrometer will not measure 
the exact depth of cut, unless the tool is 
fed in radially, or is ‘‘on the center.” The 
vreatest distance above the center at which 
you can persuade a tool with 20° clearance 
to cut, will produce an error of about .001 
in .015', and proportionately less as the tool 
is lowered. But then the error will always 
be on the safe side, and cause you to take 
less of a cut than the micrometer indicates. 








MACHINIST 

This device also comes in fine where we 
have a piece of work driven on an arbor, 
and wish to face the side of it. After the 
work is in the lathe, and the tool clamped 
in place, if the lever A is thrown in engage- 
ment with pin G, and the tool fed up to the 
arbor till just a thin streak of light shows 
between them, it will leave the friction ring 
D properly set for that job. The lever A 
can now be thrown back, and the cut started 
from outer edge of work. When the tool 
gets within less than one turn of feed screw 
from arbor, the lever A can be thrown in 
gear again, and when pin G strikes it, then 
is a good time to stop feeding. In this way 
a cut can be run down close to the arbor 
without much danger of gouging into the 
same. It also comes in handy for setting 
tail-stock in line, or for setting it a given 
amount out of line. In fact, there are quite 
a number of uses to which the device 
be put, that would suggest themselves to 
the thoughtful machinist, and I agree with 
‘*Mechanic” that this or some similar device 
ought to be on every good engine lathe, 
although there are many who would con- 
sider it an unnecessary refinement. I hope 
none of this latter class will waste their 
time reading this. 

The apparatus shown here was made for 
a 14” Reed lathe, having 7 threads per inch 
on cross-feed screw, so I put 148 divisions 
on edge of A. This gives 1,001 parts to the 
inch, instead of 1,000, 
which is not only a close 
approximation, but 
leaves the error on the 
safe side. 

WALTER GRIBBEN. 


can 


Annealed Mushet 


Steel, 
Editor American Ma- 
chinist: 


Some time agoa corre- 
spondent of the AmErI- 
CAN Macuinist asked 
through the columns of 
Questions and Answers 
if mushet steel could be 
annealed ? Your answer was no. <A short 
while after a correspondent, whose name I 
have forgotten, informed you that it could 
be annealed. I am in doubt whether he 
gave his experience in using it, or, in other 
words, what trials and tribulations he 
through in machining it. I am 
led to believe that he simply saw an ad- 
vertisement to the effect that it was being 
placed uponthe market. This advertisement 
reached my eye. I showed itto the foreman 
of the shop where I work. He was sur- 
prised to think it could be annealed. I was 
surprised myself, also. However, some of 
this material was purchased, to be made into 
shank mills. The read- 
ers of this article can judge for themselves 
after reading this, 
purchased direct from the agents. 
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passed 


Was it a success ? 


This grade of steel was 
To work 
this steel into milling cutters was next to an 
impossibility ; it was sent back to the agents 
to be annealed the second time, and was re- 
turned by them in no better condition. By 
hard work one shank mill was made, and 
The result of this was that the 
cutter used in milling the teeth was spoiled, 


only one. 


the time required to cut the teeth was just 
about ten timés as long as it required to 
steel. As this so- 
called annealed mushet steel costs 75 cents a 
pound, while the best grade of English tool 
steel costs but 20 cents a pound, it will be 
seen that, with the extra time required to 
try to machine it, together with the loss of 
cutters, it is dear steel to use in this way. 
It should be borne in mind, also, that it can- 
not be used over again after it has become 
worn below size. It was’ found impossible 
to use oil whencutting the teeth. Thissteel 
was hardened in the usual manner required 
for this brand of steel. The end mill made 
from the mushet steel, when put tothe test 
of cutting cast-iron at the same speed as the 
mills generally used, gotsadly left. It wasa 
failure. Mushet steel unannealed has its 
place. Will this experience, costly as it has 
been, prove useful toany of the readers of the 
AMERICAN Macuinist? OC. E. Srwonps. 


make them from other 
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A Philosophical View of Copying, 
Editor American Machinist: 

Acknowledging your kindly notice of our 
pamphlet on milling, and in reference to our 
remarks therein on ‘‘ Copyists,” we should 
like to more particularly define the class of 
copyists we object to. 

In designing the majority of machine t \ols 
all designers ure more or less copyists. we 
ourselves are copyists, or, in order to s\\the 
the legitimate pride of the advanced mac hip. 
ist, let us coin a word, and distinguis!) the 
copyist, pure and simple, from the “ 
ist”; we may enroll ourselves amone the 
latter without misgiving. So long \ 
machinist does not encroach upon another's 
rights, he may honorably adopt any method 
upon which he can conceive no improve. 
ment; we here open a loophole for the 
‘*eonyvist,” to which we will revert. here 
are few machines, however, so perfect «is to 
admit of no improvement, and it is the 
right, we may say the duty, of every ma. 


chinist to search out the weak points, aid, if 
he has the ability, to remove them, «' the 
same time adhering to those which are eood 


It is only in this way that advance cin be 
made, following the natural law of evolu- 
tion, and it is in this direction we personally 

endeavor to work. There is, however. the 
machinist who ‘‘can conceive of no tinjore- 

ment,” because he has not the ability 1) do 
so—this is the copyist who copies every de- 
tail, good or bad, and will go toa great deal 
of trouble in that direction, even to the ex- 
tent of purchasing a machine he wishes to 
copy. Indeed, this copying is to him proba- 
bly quite as difficult a matter as original de- 
signing is to a better man; he has an o! ject, 
however, in copying. He will generally 

take a machine upon which tbe orivinal 
makers have concentrated their brains, and 
spent their money in advertising and bring 

ing before their clients, until it has attained 
a recognized standing, and he will endeavor 
by underselling of inferior work and other 
means, to filch a connection which rightful]; 
belongs to another. ‘ 

This is the copyist we long te mop up th 
shop floor with, and is of the class to which 
we allude. 

Clients of such a copyist should, however 
bear in mind that he is not very likely to 
further improve his machines, whilst it is 
always the object and endeavor of the orizi 
nal maker to keep on improving, and he 
generally manages to do it, so that in any 
case the copyist is left behind, sometimes 
very much so. 

The AMERICAN Macuinist, being peculiar 
ly American, is uncopyable in this country, 
otherwise we could welcome one copyist, 
however pure and simple he might be, and 
that would be the English editor who could 
give us a British AMERICAN MACcuHINIs! 
There is, however, sir, no fear of such 2 one 
arising, for if he had the brains to do it at 
all, he could not become a genuine, faithful 
‘‘copyist,” so that we must still look to our 
American post for one of our greatest liter- 
ary pleasures—that is, the AMERICAN MA 
CHINIST. LIsTER «& ( 

Keighley, Eng. 


Forgings From Sibley College. 
Editor American Machinist : 

On several occasions of late years I have 
sent for your inspection samples of rk 
performed by young men in the course of 
their regular instruction in the workshops 
of Sibley College and of Cornell University, 
as illustrating the proposition that system iti 


instruction, carefully graded and given by 
interested and expert instructors, is not only 
satisfactory in result, but is wonder! ulls 
efficient as compared with any hap h 


methods such as were formerly customry. 
Iam reminded of this fact by the receipt 
from the instructor of our present sopho: ior 
class in this branch, of a batch of le, 
planer and other tools made in regular 
course, by a student who never had a b)ick- 


smith’s hammer in his hands before in hi 
life, and after only the equivalent of tw 
days’ work, full time. I should be gla 
have your best judges of this class of work 
inspect them, and say whether they hi\ 
been accustomed to see equally good « 
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work come from the forge of any 


better 
trained and experienced tool-dresser in the 


best shops With which they may be familiar. 
’ The material is crescent steel; and the 
work was done by the student without 
assis: ince or suggestion, at the end of a sys- 
tem: tic course of instruction of 200 hours or 
less, the course beginning, as is customary, 
with simple tasks, the making up of the fire, 
the management of the heat, the heating 
ind forming of easy shapes in iron, welding 
ind making up various standard shapes, as 


chains, forge-tools, and, later, more difficult 
work: this being followed up by forming 


tools in the softer metals, and then in steel, 
heating, cooling, tempering and finishing 
them, until the learner is competent to un- 
dertake, unaided, such a job as these tools 
illustrate. It should also be said that the 
collection here sent does not represent a 
selected lot—successes attained after suc- 
cessions of failures—but a job made up off- 
hand, as any good tool maker would make 
them, and tempered in a business-like way 
that would delight any old tool-dresser. 

The maker’s name is on each tool, and is 
that of a good student as well as a good 
workman; for it is our experience that the 
boy who is well fitted for engineering is 
neither a mere book-worm nor one carrying 
his senses in his finger-tips alone. A high 
order of mind is just as essential to the 
good mechanic as to the exact theorist; and 
the designing and constructing engineer 
must combine both elements of success. 
This work is not performed under the stimu- 
lus coming of anticipation of life-long work 
at the trade; but the purpose is simply to 
become competent to direct and to appreciate 
good work, and to insure the best results in 
the construction of the designs that the 
young engineer hopes, some day, to be com- 
petent to make, and the work that he hopes 
some time, also, after suitable practical ex- 
perience, to direct. Power of appreciating 
all good work, and the ability of all good 
workmen, is as essential to business success 
in every branch of engineering and manu- 
factures as that of designing the most re- 
fined and intricate of machinery. 

Many similar illustrations of this success- 
ful employment of systematic methods of in- 
struction, as in the other tool-using voca- 
tions, indrawing and designing, and in the 
use of the modern methods of exact measure- 
ment in the laboratories, in engine and boiler 
trials, and in many other branches of con- 
temporary technical education, might be 
offered; but this is selected largely, perhaps 
mainly, as illustrating also the fact that the 
real mechanic is distinguished by his ability 
to use his hands, even though but a school 
or college lad, and is, without 
ready to employ his talent in an art which, 
while offering opportunity to display that 
talent to great advantage, might be expected 
to repel the aspirant to distinction, in what 
is coming to be admitted into the list of the 
learned professions, by its essential discom- 
forts of heat, dust, and soiled fingers. But 
we find that the young man who, on proper 
occasion, wears a dress suit and kid gloves, 
ind takes his young lady acquaintances to 
‘sophomore cotillions,” and to junior and 
senior balls, may also find a no-less real, if 
very different pleasure, in learning from the 
blacksmith, the machinist, or the pattern 
maker those arts which he expects, at some 
future time, to make contribute to his pro- 
fessional suecess quite as effectively as his 
own genius and learning. 

R. H. THURSTON. 

Sibley College, Cornell University. 


hesitation, 


A Universal Screw driver, 
Kditor American Machinist : 

We all know how exasperating it is to be 
compelled to remove, perhaps, carefully ad- 
justed parts of a machine to tighten a screw 
loose, or to place a screw in an unsatis- 
ictory position, or where simply because it 

s too close or under an overhanging 
ind a screw-driver large enough to be 


ficient strength cannot be used to ne- 


cessitate an aggravating outlay of useless 


labor. Until the other day, when I had the 
pportunity of forming the acquaintance of 
Mr. F. L, Haviland, the author of many an 
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instructive article and tool contributed to 
his own and allied branches of the mechanic 
art (though I here say, with due credit, un- 
der a nom de plume), I was without this 
highly-prized instrument, which, with his 
kind permission, can, perhaps, be best de- 
scribed by the drawings and explanation he 
gave me, after which I was able to make 
the tool in barely 45 minutes. 

The two double eyes ( C’ may be formed, 
one carrying the handle, the other the screw- 
driver bit, which, in order to use any length 
desired, was drilled and filed to receive the 
bits, as #, from ,*," round tool steel, sawed to 


split equally, heated and shaped. The eyes 





were then drilled for the pins B, which, in 
this case, were ;'5" round head iron screws, 
made to bottom in holes, tapped in the yoke 
or cross-piece A, which is turned to 2’ diam- 
eter and cut off }” thick from a bar of soft 
tool steel. Though I used instead a bearing 
ball, Mr. Haviland’s way is certainly quite 
as good—quickest and cheapest. For ream- 
ing and tapping this tool is equally etticient, 
and I fail te see why it should not be put on 
the market. Francis M. CaTaLon, 
Inventors and Patents, 

Editor American Machinist: 

It seems that my meaning of impostor in- 
ventor was not understood as I intended it 
should be. I did not man who 
steals other people’s inventions and makes 


mean a 


money out of them through his own shrewd- 
ness, for such a one need not be an inventor 
at all, but instead a good business man. 

A man who steals a horse is called a horse 
thief, also one who steals a machine might be 
called a machine thief; he might call himself 
a machinist, and claim that he made the ma- 
chine; this, I think, would not cause him to 
become an impostor machinist, but instead 
just a plain impostor. I should think that an 
impostor machinist would mean one who at 
least attempted to work at the business. | 
did not mean by imposter inventor one who 
fails to make money out of his inventions on 
account of lacking good business ability. 1 
did mean by it that class of self-styled 
niuses who always imagine they have some- 


ge- 
thing that is going to astonish the world, 
when the real fact is, the thing is impracti- 
cal, and is found so as soon as it is tried to 
put it to practical use. of this kind 
is a fraud, to go with the rest, he will some- 
times cheat men out of money; but in the 
light of true business methods, giving value 


If one 


I said I never 
knew one of this kind to make money, mean 
ing by honest methods. 

A gentleman who is quite well posted on 


for value, he is an impostor. 


sub-marine wrecking, was telling me of an 
impostor inventor’s scheme for raising sunk- 
en vessels. 

His scheme would work all right if vessels 
were always sunk prepared for raising with 
his device. He could not make money out 
of hisinvention because there was no money 
in it. He found himself stuck with his 
invention on his hands; then he made an- 
other invention which, it seems, he was bet- 
ter adapted for making, and one that per 
haps he might have made some money out of 
if he had carried it out. The last invention 
was a scheme for using the first. 

It was to obtain a worthless vessel and 
prepare it for sinking, witha special idea of 
raising her with his first invention. Then to 
advertise that his first invention was for sale, 
the description describing its good points, 
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forgetting the bad ones; also to advertise 
that at an appointed time there would be a 
public exhibition of its workings. The pub 
lic exhibition would be when he raised his 
prepared vessel; after which he planned he 
could sell his worthless scheme for a large 
sum. On his first invention he was an im 
poster, because he attempted to do things 
that he was unfitted for doing and so made 
a botch of it, but on the second invention he 
seemed to be more at home. 

“A Lawyer,” in your issue of December 
8th, introduces a natural uncultivated spec- 
imen of inventive material, and seems to rid- 
icule my idea that an inventor to be success- 
ful should know what was born in him. I 
will excuse ‘‘A Lawyer” for this little blun 
der, for further along in his letter he cor- 
rects himself by saying, ‘‘these fiddling in- 
ventors are of little use but make progress.” 
This is exactly my idea; some of them make 
progress by learning. 

A raw recruit might devise a scheme for 
dredging a river that will not work except 
on paper and in the Patent Office, and per- 
haps after he has learned something of the 
business he can design one that will actual- 
ly remove dirt. There are plenty of ways 
for inventors to get information about the 
needs of people and the difficulties to be 
overcome by a device, without applying for 
a patent and then finding out. ‘A Lawyer” 
seems to lay great stress upon the patent 
scheme for educating the young (I am glad 
he has found such good 
up an 


use for it), and calls 
the life of President 
Lincoln, but for what purpose I fail to see 
Ile says Mr. Lincoln took out a patent and 
afterwards President. I 


took out 


incident from 


became know a 


young man who several patents 


and is now dead. I fail to supply the miss 
ing links between these two incidents of a 
life, and so does ‘A Lawyer.” There are a 
great many vague ideas existing about rap 
idly getting rich through patented inven 
tions that mind like 
lightning, and are just as uncertain about 


come to a streak of 
whose mind they are going to strike, wheth- 


er a man who has not looked for them, or 
one that is always working in that direction. 
There are dishonest persons who try to en 
courage these vague ideas by telling simple 
stories like this: ‘‘A gentleman noticed that 
the hole in his watchkey was stuffed up. A 
very happy thought instantly occurred to 
him about putting a hole through the key, as 
is now common. He applied for a patent 
and was rich.” Can you think of an easier 
way? This may be true, and it is also true 
that gold has been discovered by accident, 
and people have accidentally fallen heir to 
great fortunes, but these cases are rare, and 
it is deceiving to tell of themin a way to 
make people think they are common 

The real that 


from inventions calls for 


facts are to make money 


wood solid work, 
and as much of it as to make money in othe 
directions, 

“A Lawyer” tells how to make money out 
of inventions, and at last sums it all up and 
puts it into a “nutshell.” This is the sub- 
stance as I understand it: 

‘Your invention must be better than any 
thing else for the purpose.”’ 

You must be able to manufacture it your 
self cheaper than anybody else can possibly 
do it. 

You must get it upon the market before 
anybody else. 

You 


world. 


must be the smartest man in the 
“For an that will 


the above test I will get the patent free of 


invention stand 
charge.” 

I should think this would be a safe offer, 
the 
quite a rare article, and even if found, there 


because smartest man in the world is 
is a chance for a difference in opinion. I 
should like to know what this very smart 
man is going to use a patent for. 

Is it out of pity for some poor foolish com 
petitor, who out of his foolishness might 
and who might 
be prevented from trying from fear of the 
patent? I 


think he could do business, 
agree there is a chance to make 
money by a properly managed manufactur- 
beat the 
world; there is a chance to make something, 


ing business, even if can't 


you 


if you can do as well as others 
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Manufacturing, though, is independent of 
invention. 





If I create something, it seems only reason 
able that I should receive a little more ben 
efit from my own creation than the public, but 
according to that ‘‘ nutshell,” the creator of 
things should be at 
with the public. 

According to that famous ‘‘nutshell” Mr. 
Corliss should have perfected his engine at 


a great disadvantage 


his own expense, and then openly have de 
scribed his work in such a way that anybody 
could use his invention, and then compete 
openly with anybody who saw fit to go into 
the business, depending for his profit on his 
ability to beat the whole world out of sight, 
at not only inventing but manufacturing as 
well. 
man? 


Is this not asking considerable of a 
Is it not much like asking some other 
fellow to support you? 

According to the existing state of things, 
an invention that is of no value is easily ob- 
tained and just as easily protected; there 
will be no infringements, and its life is a 
peaceful sleep. Also an invention that has 
value will often sleep peacefully till some 
one, with extra enterprise by hard work 


and considerable money cost, proves its 
value, then the infringements will com- 
mence. 


If the inventor is poor or has expended 
his wealth introducing his invention (an ad- 
vantage that the infringer gets free) then he 
is unable to protect his claims, and so any- 
body can use his invention; but if, before 
the term of his patent expires, he manages 
to raise the necessary wealth to fight the in 
When 
business they 
might have known they had no right to do 
so; but as infringing a patent is not consid- 


fringers, then they all ery ¢njustice. 
the infringers entered the 


ered a crime, and as in most cases infringers 
are not molested, they have entered the busi 
ness for the profit there is in it, and after a 
while have grown to believe the invention 
their own property, so when they are forced 
out of the business it seems hard. 

This is the case of the electric lamp justat 
present, I believe. A great many people are 
crying injustice, but if itis an injustice then 
the whole patent system is wrong. 

Now asa suggested improvement, I should 
like to consider again the plan of having the 
cost of patents raised so as to allow the gov 
ernment paying the costs of suits against in 
fringers, 

Mr. 


26th, says this would be impractical, and 


Redfield, in your issue of January 


does not seem to think enough of it to give 
his reasons for so thinking, but he favors us 
with “John Smith patents a 
device Tom Brown has been using for some 
Smith would a guaranteed 
patent, Brown would be helpless.” I fail to 
see why in this case Brown would be any 


an incident: 


time. As have 


more helpless than he would be by the pres- 
ent arrangement. 

By the present arrangement he would be 
sued by the party holding the patent, if that 
party was able to make use of his privilege, 
and by the other arrangement he would be 
sued by a third disinterested party, who 
would not be so likely to use unfair evi- 
dence as Smith would. 

I cannot see why this plan would be im- 
how it would raise the cost of 
a patent beyond the reach of people who 


practical, or 


wanted them. If this plan was tried for cor 
recting past wrongs, then there would be an 
awful commotion, because this bad state of 
affairs has been going on so long that most 
are infringed; but if it should 
start with the present, after a few practical 


food things 


would 
have more respect for a patent, and many 


examples, these chronic infringers 


suits would not be called for, and we would 
not hear so much of this peculiar ‘“‘ injus- 
tice,” 
If the government paid the costs wouldn't 
suits make better time in the courts? 
A MECHANIC, 


> 

Mr. Fred A. Rich, who has been for years 
connected with the business of the late S. A. 
Smith, will, it is understood, continue the 
business, and has been appointed the Chicago 
representative of the Brown & Sharpe Mfg. 


Company 
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A Clear Case of Garbling. 


Our attention has recently been called to 
what purports to be an extract taken from 
the AMERICAN Macurnist, and which ap- 
pears in the ‘Illustrated Circular of the 
Hartsfeld Furnace and Refining Co., New- 
port, Ky.” The alleged extract in question, 
as published in Hartsfeld’s circular, reads 


as follows: 


USE OF ALUMINUM ALLOY IN IRON 
FOUNDRIES. 


Mr. David Spence, in AMERICAN MACHIN- 
IST, Says: 

During the past winter I have used alumi 
num alloy composite in foundry practice, 
and find it isa splendid thing to make iron 
fluid and clean. It seems to take all the 
impurities out of the iron when it is charged 
in the cupola with the pig-iron. Ten pounds 
of aluminum alloy composite to 100 pounds 
of pig-iron will produce good, sound cast- 
ings free from blow-holes. 

It is as good in the use of crucible steel as 
in iron (its effects). It produces a sharp and 
solid casting, makes a uniform grain. It 
takes away the tendency to chill in cast- 
iron, 

I recommend it to persons making tool 
castings, such as face-plates, and in fact all 
kinds of work that has to be planed, milled 
or turned. 

There is another thing I like in its use, 
and that is, it does not weaken the iron or 
take the strength from it, but rather adds to 
it. Weare having good success with it in 
sewing machine castings. I believe in prog 
ress in foundry practice, and am always 
willing to give such things a trial, if I find 
that they are a benefit. 

I want other foundrymen to know it. I 
believe we are making rapid progress in 
American foundry practice, and the found- 
ryman that is satisfied to run his foundry in 
the same old-fashioned way his grandfather 
did, is going to be left. And the younger 
and more progressive men will come to the 
front. 

On looking up the back files of the paper, 
that 
1891, contained the following article, which 
verbatim, 


we discovered our issue of March 5, 
we republish below entire and 
without other change than the italics, which 
and which are used to enable our 
readers to make a more ready comparison of 


are ours 


the two versions: 


ALUMINUM ” IN 
FOUNDRIES 


rie USE OF * IRON 


Mr. David Spence writes us: 

During the past winter I have used a/v- 
minum in foundry practice, and find that it 
is na splendid thing to make iron fluid and 
clean. It seems to take all the impurities 
out of the iron when it is charged in the 
cupola with the pig-iron. Ten pounds of 


Corrles’ ferro-aluminum to 2,000 pounds of 


pig-iron will produce good, sound castings 
free from blow-holes, 

It is as good in the use of crucible steel as 
in iron (its effects). It produces a sharp and 
solid casting, makes a uniform grain; it 
takes away the tendency to chill in cast-iron. 

In steel et reduces the shrinkage, and in- 
creases the welding properties in hoth wrought- 
tron and steel, 

I recommend it to persons making tool 
castings, such as face-plates, and in fact all 
kinds of work that has to be planed, milled 
or turned. 

There is one thing that I like in its use, 


and that is, it does not weaken the iron or 
tuke the strength from it, but rather adds 
toit. Weare having good success with it 


in sewing machine castings. I believe in 
progress in foundry practice, and am always 
willing to give such things a trial, if I find 
that they are a benefit. 

I want other foundrymen to know it. I 
believe we are making rapid progress in 
American foundry practice, and the foundry 
man that is satisfied to run his foundry in 
the same old-fashioned way his grandfather 
did, he is going to get left. And the younger 
and more progressive men will come to the 
front 

It will be observed that Mr. Spence’s arti- 
cle, as published in this paper, mentioned 
distinctly ‘‘ aluminum,” and ‘‘ Cowles’ ferro- 
aluminum,” with reference to their use in 
foundries, but in no degree or manner men 
tioned the so-called ‘aluminum alloy com- 
posite,” which the Hartsfeld concern is put 
ting on the market, and which from its very 
name purports to be, not aluminum, but 


an alloy of some sort supposed to contain 


merely a greater or less proportion of that 
metal. 

It will also be noticed that there is another 
very important difference in the quantities 
of pig-iron referred to in the two versions of 
Mr, Spence’s communication to this paper, 
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the genuine version stating it as ‘‘ 2,000 
pounds,” while the Hartsfeld version has it 
only ‘£100 pounds.” One of the paragraphs 
comprised in the genuine version is omitted 
in the Hartsfeld circular. 

With the merits or demerits of the Harts- 


’ 


feld Company’s ‘‘ composite” as an article 
of manufacture, we have no present concern, 
but we do feel called upon to entertain a de- 
cided opinion as to the character of the busi- 
ness methods relied upon to bring about its 
We do 
not see that anything beyond a comparison 
of the article published in our paper with 
the version appearing in the Hartsfeld cir- 


sale, as exemplified in this instance. 


cular is required to show that the substitu- 
tions contained in the latter were intentional, 
and it is plain that by this garbling our cor- 
respondent is apparently made to say things 
which he did not say, and had no intention 
of saying. 

Our readers will, as we think, find little 
difficulty in drawing the proper inference 
as to the value of an article, the sale of 
which has to be pushed in that way. We 
make this exposure because we do not in- 
tend to allow our paper to be misrepresented 
or used asa decoy, without protest on our 
part. 

-—_>- ~ 


School ys. Shop. 


Klsewhere in this issue we publish a com- 
munication from Dr. Thurston, which we 
are glad to receive, and think it contains 
several very suggestive thoughts bearing on 
the difference between systematic instruc- 
tion given for the purpose of teaching and 
such instruction as is often given in shops 
not only not systematic but not given with 
any other object in view than to make 
money and avoid bother with the person 
taught. 

The tools referred to by Prof. Thurston, 
when examined in the light of his statements 
as to the experience of the makers of them, 
are certainly very creditable, so far as can 
be judged without using them, but perhaps 
we cannot do better than quote the remarks 
of a practical machinist and tool-maker who, 
seeing them on our table, examined them, 
and expressed his opinion about as follows : 

‘* The tools certainly look well, and, so far 
as can be judged, are a good set of tools, 
though to paraphrase a familiar saying, the 
proof of tools is in the using of them, and 
when these are tried in use they might not 
prove of much value. So far as their form 
about the only criticism I 
could make would be in the diamond-point 


is concerned, 


lathe tools, which have too much inclination 
forward, and would require to be set too 
high in the lathe—a quite common fault, 
however. Then I notice that the right-hand 
tool leans off to the left in the direction of its 
cut, while the left-hand one leans the other 
way, carrying the cutting edge in each case 
out at one side of the body of tool. This is 
probably done with the idea of giving them 
clearance at the side, and is not only un- 
but 
clination giving them plenty of side clear 


necessary injurious, the forward in- 
ance, 

“Then as to the ability of the forger of 
these tools as compared with a toolsmith, I 
think no one can tell much about it without 
him work, 
a diamond-point tool at a single heat, and al- 


seeing Some toolsmiths forge 
most entirely by the labor of the helper, 
while heat 
labor hard in shaping such a tool, 


others must and re-heat and 
The one 
is much more skillful than the other, and 
yet the tools made by the two men may look 
practically alike when finished. 

‘** These tools have been ground, which is no 
part of the toolsmith’s business, and largely 
prevents his work being judged, especially 
as a large proportion of the surfaces, always 
in shops left as they come from the smith, 
are on these tools ground smooth, thus 
obliterating the marks by whch the skill of 
the smith might to some extent be judged. 
On the cape chisel there are distinct marks 
of filing on the flat sides of the blade, and 
in the fillet where this joins the body of the 
chisel, filing evidently done either while the 
final heats were 


steel was hot or before the 


taken, something which no toolsmith would 





FEsruary 23, 189 


think of doing, and which would not be 4] 


lowed in any shop I ever knew of. 
“‘Again, nearly all these tools, th 
ground to shape, have the temper col 
them, showing that they were drawn 
grinding. 


” 


toms do not allow. 
This criticism made by a man who 


for years a professional user of such tis 


and who is a friend of Cornell Unive 


and of technical education generally, 1) 1s 


also be considered as instructive, and, \ 


compared with Prof. Thurston’s statem:nt 


will show the different ways men hay 
looking at such matters, and why the ‘“ 
tical men,” as distinguished from the s 
men, so 
The fact is, the tools are creditable whe 
facts connected with their making are 


sidered, and may be such as fully answer 


the purpose for which they are made 
ina shop where they would have to 
pete with tools made by a professional 
smith, in cost of making and in service 
would probably fail. 

But it 
kinds of 


is to be 


tools are made for an ent 


different purpose and are viewed from en 


tirely different standpoints. 
——_-ae—____ 

It is announced that very soon now 
Inman steamers, ‘ City of Paris” and ‘ 
of New York,” will be flying the Ame: 
flag, and that suitable ceremonies will 1 
the important event. By this we not 
fastest steamer, but two n 
steamers are under way at Cramp’s for t! 


gain the 


same line, that will surpass these in siz: 
probably in speed, while plans for th: 
more are nearly completed, these bein: 
excess of what the Act of Congress adi 
ting the ‘‘ City of Paris 


” 


and the ‘ Cit) 

New York” to American registry requ 
=: 

Literary Notes. 

We have received a 

Edition of Mr. 


on Gears,” 


copy of the Sixt 
Geo. B. Grant’s “ Treati 
the matter of which, it wi 

remembered, was published in our eolurns 


in 1890. Weare pleased to note that t! 


new edition has an index, which will add 


very much to its value as a book of refi 


ence. Mr. Grant states that “it is 1 


necessary that the student, especially if hi 
is a workman, should learn all that is tauclht 


in this book, for it contains much that 
not only difficult, but also of minor practic 
importance.” He then designates the | 
ticular sections which a workman will « 
rive most benefit from, and by the study 
which he can lay a good foundation fo: 
thorough knowledge of the subject. 

It can be very heartily commended 
those who wish to get either a good pr 
tical working knowledge of the subject 
gear wheels, or to study more deeply int 
the theory of this branch of mechanics. 


The report of the proceedings of tl 
twelfth annual meeting of the Americ 
Water Works Association contains pape 
read before the society, relating to t! 


Brooklyn water supply; covered reserv: 
distribution mains and fire service: em 
gency fire supply for Cleveland, O.; fire | 
drants per capita and per mile of 
mains; new water supply for Atlanta, G 
protection of exposed water mains; resery 
dams; water supply of New Orleans, :1 
much other matter, data and 
The whole for 
quite a volume, and will be an import 


discussions 
great interest and value 


addition to the libraries of engineers 


others interested in this class of wor 


Copies of this report can be obtained at 
cents Peter Milne, of New Y 
City, is the secretary and treasurer of 1 


each. 


association. 


The Locomotive Firemen’s Magazine, und 
the editorship of Eugene V. Debs, is ec 
stantly improving, and now compares vé 
favorably in many respects with the be 
magazines published, its recent change 
dress putting it in the front rank of tv} 
graphical productions Besides treating 


subjects of special interest to locomotiy 


Another thing which shop cus 


often misunderstand each r 


remembered that the two 
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en and engineers, it publishes a great 
of very instructive discussion on the 
and economic questions of the day, 


is certainly doing a good educational 


work in behalf of the men in whose in- 
st it is published. It is published 
thly Terre Haute, Ind. 


e Engineering News of February 9 pub- 
lishes a portrait and = short biographical 
s] h of the life of Mr. William Metcalf, 

steel manufacturer of Pittsburgh, who 
was recently elected President of the Ameri- 


| Society of Civil Engineers. 





——— Tecan 
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juestions of general interest relating to subjects dis 
ved in our columns will receive in this 
urtment. The writer's name and address should 
rys accompany the question. Neither correct initials 
nor location will be published when there is a request to 
f effect. 


municalion, 


attention 


If questions are enclosed with a business 
they should be written on a separate 


75) H. W.K., Rudd, Ia., writes: Please 
cive me the name of a book and the address 
of its publishers, that explains the terms 
used in the study of electricity ; I do not 

derstand them. A.—Elementary Lessons 
in Electricity and Magnetism, by 8S. P. 
Thompson, published by Macmillan & Co., 
New York. 


R. K., Columbia, S. C., writes: A 
shop in this locality has two engines in 
different parts of the yard ; one party rents 
power to drive a hosiery factory and another 
party rents power to drive a batten mill. It 
is desirable to know how much power each 
party is using ; the engines drive other ma- 
chines. Can this be determined by indicator 
diagrams, or will it require a dynamometer ? 
If the latter is used, how canit be applied ? 
{.—The most satisfactory way will be to 
use a dynamometer. F. Van Winkle, 126 
Liberty street, New York, supplies a kind 
which we believe can be readily attached. 
\Vrite to him for a circular, which will show 
the method of attaching and using it. 


77) F. F., Springfield, Ohio, writes: 
Is there arubber, or some other kind of hose, 
made to stand a high steam pressure, for 
conveying the steam ‘from a boiler to a small 
steam engine? The hose will have to be 
bentevery 15 minutes during the day. A.— 
There is a heavy steam hose made for con- 
veying steam of a pressure as high as 75 
pounds. Whether the hose will stand the 
continual bending for a considerable time 
W ve de spend on the radius of the bend. 2. Is 
there some other good way of making a 
fle xible joint to turn a square corner every 
15 minutes of the day ? A.—We believe 
that a good flexible joint can be made, pro- 
vided the conditions are such as will not put 
i limit to the direction in which a pipe can 


I Your question is too indefinite 


be turned. 
r advice. 


78) W. N. C., Blacksbury, Va., writes: 
Lime water gives us much trouble here in 
the boilers, as at many other places. Do 

u think that if the feed water was allowed 
to flow through a steam space in a receiver. 

which the pressure is equal to that in the 
boiler, the steam being taken from the 
boiler, that the precipitation of lime will 
settle at the bottom of the receiver, and that 
pure water will flow to the boiler? A.- 
Some of the lime and other impurities will 

ttle at the bottom, but a considerable por- 
tion of the impurities will pass to the boiler. 
In our opinion, this kind of purifier will not 

rk satisfactorily, There are a number of 
purifiers on the market which we believe 
will give satisfactory results. 


79) FB. 
iter be 


R. C., Ware, Mass., writes: Can 
vaporized without allowing room 
expansion ; or could steam, if kept at a 
h temperature, be reduced to the space it 
cupied as water, and still be steam? Or, 
iin, suppose we have a closed receptacle 
creat strength filled with water; we heat 
to redness; what is the result, highly 
ited water or steam under an enormous 
ssure ? A.—You cannot convert water 
» steam without leaving some room in 
vessel for the steam. If the vessel is 
mpletely filled with water, no steam will 
formed, even if it is heated to the highest 
mperature that metal can stand. If under 
conditions the water is allowed to 
‘ape, it will rush out in the form of steam, 
da portion of the water remaining in the 
ssel will at once be formed into steam of a 
tinite pressure depending on the tempera- 


these 


) G. W G., 
ave always supposed thal 


Macedon, N. Y., writes 


the only way 
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to equalize the cut-off of a link motion en- 
gine was by the position of the saddle stud, 
as set forth in the articles by J. G. A. 
Meyer in the AMERICAN Macuinist. But 
it would appear from Mr. Cornell's last let- 
ter that it is possible to leave the stud on the 
link are and obtain the same result by the 
position of the tumbling shaft. Please in- 
form me if my assumption is correct. A. 

For equalizing the cut-off the saddle stud 
and the lifting shaft must be set in correct 
position; if either one or the other is incor 
rectly placed, the cut-off will not be 
equalized. How to determine these posi 
tions has been explained in the articles on 
modern locemotive construction, recently 
concluded in the AMERICAN MACHINIST. 


(81) H. S., Provo City, Utah, 
have a plain slide valve engine, cylinder 12 
inches diameter, 24 inches stroke, running 
at the rate of 130 revolutions per minute, to 
drive a brick machine at the same speed. 
Would it save fuel to reduce the speed of 
the engine and put ona larger driving pul- 
ley? if so, what would be the proper speed 
of engine? It needs only 20 horse-power to 


writes: I 


run the brick machine at 130 revolutions 
per minute. A.—The engine is much too 
large for the work it has to do; if in good 


condition it should develop three times as 
much power, and if it can develop 20 horse- 
power only there is something decidedly 
wrong about it, and must waste a great 
amount of fuel. In reducing the speed, the 
engine will not even then be an economical 
one. The best plan is to get a smaller en- 
vine suitable for the work to be performed. 
The saving of fuel will soon pay for the ex- 


pense incurred. 

F. E. M., Chicopee Falls, Mass., 
writes: I would ask you to give me an 
explanation of the following problem: How 


can I calculate the diameter of circle on 
whose circumference the centers of a num 

ber of balls are placed touching each other. 
The inclosed sketch shows that their points 
of contact are not on the circumference of 
the circle, but they are inside of This 
sketch has been made on the cut and try 
plan, but I wish to know how to calculate 
the diameter of this circle, and also how to 
find the points of contact without using the 
cut and try plan. A.—The diameter of this 
circle is found by the rule given in answer 
to Question 59 in our issue of February 9th, 
current volume ; the points of contact are 
found by joining the centers of adjacent 
balls by a straight line, the points in which 
these lines cut the circumference of the balls 
will be points of contact. 


(83) Machinist, Worcester, 
As an interested party, I wish 
opinion on Question 34, in your issue of 
January 26, current volume, which was not 
altogether whether it was possible to bore 
an elliptical hole with a boring-bar in an 
ordinary engine lathe, but rather what 
would be the result under the following con- 
ditions: When boring a hole in work fuast- 
ened tothe carriage of the lathe, and trav- 
ersing pasta single cutting point of a fixed 
cutter ina boring-bar, as is often used in 
shops, said bar revolving on the centers of 
the lathe, having the tail-stock set over and 
out of line of head center, but within the 
working capacity of the ordinary engine 
lathe, will the hole bored under these con- 
ditions be cylindrical or otherwise? A.—If 
the cutting point is in a plane perpendicular 
to the boring-bar, and passing through the 


Mass., writes: 
your further 


point in which the axis of the boring-bar 
intersects the center line of lathe, the hole 
bored will be elliptical. 

(84) J. M. H., Watertown, N. Y., writes: 
Tama young man of 18; I have had two 
years’ experience in a machine shop, and 


now desire to learn mechanical drawing. 


Will you kindly inform me what would be 
the best course to pursue? Is there an in 
stitution where I could work, and at the 


learning drafting? 4.—The 
Michigan Agricultural and Mechanical Col- 
lege, at Lansing, Mich., provides for the 
students to work a part of the day, and pay 
their way almost entirely through a course 
of four years in mechanical and civil engi 
neering. Write to this institution for par- 
ticulars. If circumstances will not permit 
you to go there, then the next best course 
will be to go to an evening school, or take 
private lessons. If you cannot do this, then 
study at home; the papers on practical 
drawing, recently concluded in our columns, 


same time be 


will aid you. Of course, in studying with- 
out a teacher more time will be required, 
and it will involve more mental labor, but 


with suflicient energy on your part, 
learn, and learn it well without 


you ean 
au teacher, 


(85) G. B., Adrian, Mich., writes: Please 
inform me of the best way of testing a boil- 
er. A.—The following method of testing a 


boiler we believe to be a good one: Close all 


the openings in the boiler as securely as pos- 


sible, but keep the safety valve open until 
the boiler is completely filled with water. 
Then, after closing the safety valve 
loading it to the required test pressure, 
the pressure by means of 
steam gauge indicates the test pressure 
pump should only deliver 


raise 


+ small quantity 


and 


& pump till the 
The 
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of water at each stroke, and must be worked 
carefully as the pressure rises, in order to 
avoid jarring the strained boiler, and pro 
ducing a sudden rise of pressure beyond the 
limit of test pressure. Some engineers close 


the safety valve before the boiler is quite 
full of water, and so retain a quantity of air 
to act as a cushion when the pressure is ap- 


plied by the pump; but the objection to the 
inclosed air is, that when it escapes through 
leaky seams and rivets, no marks indicating 
such leaks are indicated onthe plates. When 
boilers are tested by hydrostatic pressure 
the water should always be hot 


(86) J. H. York, Pa 
give me a rule for finding the correct 
sectional aren of a smoke stack 
return tubular boiler. .4A.—This 
depend on the amount of coal burnt per 
hour, and the height of the stack. When 
the amount of coal to be burnt is known, 
then refer to the table of chimney propor 
tions in our issue of April 28, 1887, which 
will give the suitable diame ‘ter and height 
of chimney. 2. Please give lap of single 
and double-riveted seams. A see. oul 
issues of October 2 and 30, 1890 3. Please 
vive rule for finding the length of an eecen 
tric rod before it is bent as per sketch. A 

This rod, after it is bent, consists of three 


W rites: Please 
CTOSS 
base for a 
area will 


parts—the two end parts, whichare straight, 
and the offset, which is the hypothenuse of 
a right-angled triangle. The amount of 


offset will, in this case, be the base of the 
triangle, and the shortest distance between 
the two end parts will be the height of the 
same triangle. To find the hypothenuse 
add the square of the to the square of 
height, and find the square root of the sum, 


base 


the result will be the hypothenuse; add this 
length to the lengths of the end parts, the 
sum will be the length of the rod before it 
is bent. 

(87) C. L. G., Chieago, Ill., writes: Please 


inform me how the formulais obtained for 
computing the thickness of rim of a friction 
wheel of cast-iron running against a similar 
wheel covered with paper, the web in center 
is to be solid (no arms). What would be the 
theoretical section of the rim which can dis 
tribute evenly the pressure along the surface 
of contact? Ihave had much trouble with 
pulleys of this kind when subjected to a 
strain of several You will greatly 
oblige me by giving this information or 
mention some books in which IT may find it. 
A.—We presume that you refer to a cone 
friction clutch, 


tons, 


The angle between the axis 
of the shaft and the surface of the cone 
should be, in your case, about 20 degrees, 


Prof. Unwin, in his Elements of Machine 
Design, gives 38 of the diameter of 
the shaft for the thickness of — the 
web and rim. In our issues of June 11 and 


5, 1887, you will find practical suggestions 
and illustrations relating to the design of 
this kind of couplings, which, if followed, 
may remove the cause of your trouble. If 
you refer to any other kind of coupling, you 
will probably find the information you seek 
in Unwin’s Elements of Machine Design, or 
in Weisbach’s Mechanies of Engineering 
and Machinery. 


(88) Z. S. H., Peoria, Ill., writes: Please 
give me arule for finding the leverage of 
different screws and worms. A.—We pre- 
sume that you want rules for finding the 
mechanical advantage of the screw. In any 
simple machine the mechanical advantage is 


numerically equal to the quotient obtained 
by dividing the resistance by the power. 
by the word “power” in this case we simply 
mean the applied force, and the force to be 
overcome is the resistance. Let /? denote the 
power, say in pounds; # the resistance in 
pounds; p the distance in feet through 


which the power moves; and 7 the distance 
through which the resistance moves; we have 
then 


PX p=RX rj or PE Re srsp. 


From which we vet 
R }? (1) 

| ea “ig ; 
This formula shows that the mechanical ad 
vantage can also be computed by dividing 
the distance through which the power moves 


by the distance through which the resistance 
moves. These principles «are also applica 
ble for finding the mechanical advantage of 
ascrew, Suppose the nut to be tixed and 
the screw to be movable. In this case the 
power is applied to the end of alever. Let 
/ denote the length in feet of this lever, then 
the path through which the power moves 


during one 
circumference of a circle whose riadius is 7, 
and this circumference in feet is equal to 

2 x 8.1416 x /. 
The distance through which the 
let us denote this distance 
the distance 2 * 38.1416 » 
in formula (1), 
for the mechanical 
have 


in feet by /; now 


advantage of 


2 8.1416 x / 


ai 


trictior | root iken 


revolution will be equal to the 


resistance 
moves is equal to distance between threads; 


/ will replace pP 
and @ will replace 7, hence 
u screw we 


9 


Busmess Secs 


nt Advertisements 50 cents a line for each 


i nder this head Ahout seven words makea 
( 4 should be sent to reach us not later than 
S ” ving Tor the ensuing week's issue. 





Grant's Gear Advertisement is always on page 11 


Shafting Straighteners. J. H. Wells. Tampa, Fla. 
Ideal Drawing Stands. M. C. Hammett, Troy, N. Y. 
Forming Lathes Mer Mach Tool Co., Meriden, Ct. 


Armstrong Bros 


ol Holder Tool Co., Chicago 


Norway Rivets, Evans & Robertson, Cincinnati, 0. 


Bradley's Power Hammers, the best in the 
world 20 sizes. Bradley & Co., Syracuse, N. Y. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells. 8 Spruce St., New York 


Driil Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. J. 
Key Seating Machines kept in stock by 
Maxwell & Moors, 111 Liberty St., N.Y. 
Selden Packing for stuffing box. with or without 
rubbercore Randolph Brandt. 38 Cortlandt St.. NY. 
Model work and cutting done by M. C 
Henley, Richmond, Ind 
Pulley lathes. most efficient offered, 
& Shipley Machine T 
Engine ¢ 
fontaine, O. 


Davis 
Manning 


gear 
The 


, Cincinnati, O 
Humphrey's Foundry, 


Lodge 


ool Co 


astings Belle 


For Cypress Tanks and Vats, 


address W, E. Cald 
well Co 


, Floyd and Main Streets, Louisville, Ky. 
Guild & Garrison, Brooklyn, N. Y., manufacture 


steam pumps. vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


(Double Triple Quick Stroke”) 
Trade Mark 
Gould & Eberhardt Newark, N. J. 
For the Latest Improved Diamond Prospecting 


Drill. address the M ©. Bullock Mfg. Co., corner 
Canal and Washington Sts., Chicago, Il. 


*“ Shapers 


Combination, 
stock and to 
Conn 


duplex and spe cial gear cutiers in 
order R. M. Clough, Tolland, 


Roper’s Practical Handy-Books 
Firemen; Descriptive 
ward Meeks, Pub 


for Engineers & 
Catalogue mailed free. Ed- 
. 1012 Walnut St., Philadelphia, Pa 
Auto. Specially 
all other stvle Gears 

Gould & Eberbarat, 


s. W. Card & Co., Mansfield, 


Gear Cutters, adapted for Motor 
Gears and 
Newark, N. J. 


Mass., are putting 


on the market a new line of stocks and dies, with 
their patent adjustable dies and guide. S. A. Smith, 
WS. Canal Street, Chicago, lil, Western Agent. 


Patent Soliciting of High Class. 
Db. Walter Brown, Counsel in Patent ¢ 
}1 Nassau Street, New York. 
Send for Briet History of Patent Legislation. 


Wheel, 


ases, 


De Lamater 
by The 
Nid 
XX ¢ 
record 
adapt 


Screw Propeller 
Samuel L. Moore & Sons Co 
. Who have purchased 


made only 
, Elizabethport, 
from ©. H. De Lamater 
New York, all their patterns, books of 
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ed for Heavy Steamship Repairs 
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a — 
(iuess and 


Try in a Machine Shop. 


By A MECHANIC. 


It is not my object this time to tell of the 


ruess and try way when carried to extremes, 
like the man who, in dividing a circle into 
say 101 parts, sets his dividers by a guess, 


based upon nothing but a hope of luck, and 


then spaces around the circle several thou- 


until he meets with an ae- 
the 
through long usage 
of as the 


There is a gre 


times, or 
but 


sand 


cident ; every-day cases, which 
to be thought 
perhaps only 
for 
using 
that 


have come 


correct and way. 
it Chance improvement in 
so in them 


first tools 


ipers, and al They are 


ibout the new apprentice is 


introduced to (in shops where the broom 


exercise is omitted), and as long as he works 
it the business he will have no opportunity 
to forget them, so if there is a chance for 


improvement it should be worth every ma 


chinist’s attention 


The plain every-day calipers, as commonly 


used, are first rate to measure work with 
after the work is finished, but before the 
size is found they show nothing to speak of, 
except that the work is not right. This 
holds true with solid gauges, and altogether 
too many tools used in a machine shop. 
When we measure a length with a gradu- 
ated rule, we take notice besides that it is 
not correct, how much it differs; this is ex- 

tly what calipers should be able to show 
if the work is not correct, we want to know 
how to make it so, or the most direct 
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The micrometer caliper 


way to make it so. 
seems to cover the ground for an ideal tool, 
and I believe I shall live to see the day 
when, in most well-conducted machine 
used for fine measure- 


The 


strong hold 


shops, they will be 
ments, both on Jarge and small work. 
micrometer caliper has got a 
now on small work: but on large, where it 
should be 


Many machinists when they hear 


of equal value, it is quite un- 
known. 
of using micrometer calipers, and of measur- 
ing to a thousandth of an inch, seem to get 
the idea that extreme fineness is meant, and 
that the tool itself is difficult to understand. 
Now this is not the case, the micrometer 
caliper simply measures in fractions of an 
“Vittles,” “Fy lls,” 
“hairs,” or amounts so small that with the 


inch those “* strorgs,” 


common calipers guessing must be resorted 
to. When is told to reduce a 
fit just a ‘‘hair,” he will what is 
meant, if he has been following the job 
closely. If he his himself tried to get the 
work together, and has seen for himself how 
tight it is, then he will how 
much is meant by a ‘‘/adr” in this case. A 


a workman 


know 


know about 


“hair” as a unit of measurement is a very 
uncertain amount. 

If you are told to chop ‘‘just a hair” from 
the length of a fence rail, you might safely 
cut off about 6”, but if you are told to re- 
move .002 
thing, whether from the diameter of the 
finest needle, or the length of a building. 

Beside this advantage I have described, 


', it would mean exactly the same 


and which is the one most in gear with my 
subject this time, the micrometer caliper is 
in itself 1 complete set of standard gauges, 
running by thousandths to the extent of its 
range. 

A great many in using a micrometer cali- 
per do not use it so as to realize its full 
value. They will set it to the size required, 


and then use it asa solid gauge. This way 
it possesses no value over common calipers, 
except that it can be set independent of any 
other gauge. To receive its full value, screw 
it up carefully upon the work, which will 
show the size of work, and then you can 
know what must be done to make it right. 


A carpenter measures the length of a 


board, and draws a line to saw to; but a 
machinist, I am sorry to say, in a great 
many cases does what would be equal to 
measuring the board, and then guessing 
what to take off, after which he measures 
and guesses again, and so on till he gets it 
right. 

This is in cases where it is not practical 
to work to 
of a better way. 
way to know what remains to come off, but 


a line, and it is done for want 


Lhave just pointed outa 


after this we want to know some direct way 
to take it off without guessing, 
be done on machine work in most cases by 


This can 


providing graduated dials on all machine 
feed screws, and then getting used to using 
them. 

For rough measurements, or to within 4 
or 5 thousandths of size, the old-fashioned 
friction calipers used by just pushing them 
over the work, and then measuring them 
with a steel scale, is very good after you get 
used to the way, but 
crometer caliper is the coming thing. 


for tine work the mi 


I have no doubt but that a great many 
will say to this, ‘Oh, bosh, that will do for 
aman of theory, but a man with practical 
experience does not need anything of this 
kind. We will admit that we do guessing, 
but it is skilled guessing. Long practice 
has made us pretty good at 


Now this is 


our way of 
this 
point of view, but if long practice makes 


working.” good from 


men good at a bad way of working, how 
with the same 
I use 
this improved way of working or of meas- 
1 think it practical. In 
many cases where I do not think it practical 
to measure with scale or caliper, I find it a 
great advantage to be able to judge distances 
by the eye closely, which forms a 
For instance, if | am truing 
l try to judge 


much better will they be 
amount of practice at a better way? 


uring wherever 


good base 
for guessing. 
a Wheel on a lathe face-plate, 
about how much it runs out, and then some- 
times stick a wooden plug into a slot in face- 
plate, swinging one end in contact with the 
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wheel before moving, so that I may know 
how much it moves at a blow. 

I find it a better plan, in most cases, in- 
stead of running the work and chalking it, 
as grandfather taught us to do, to just di- 
vide the wheel or face-plate into four about 
equal divisions, by chalk marks, and then 
use the point of a tool held in the tool-post, 
or the needle of a surface gauge resting 
wing of indicate 

opposite sides of wheel are 


upon the carriage, to 


when two 
equally distant from center of spindle, after 
which center the two sides at right angles. 

In using the center indicator, I want to 
know how much it magnifies, so that I can 
form some kind of an opinion of how much 
the work is out of true, and when it is true 
enough. 

We should not shoot our guns at perfec- 
tion when we know there is no chance for 
success, and even if so, we would have no 
use for the game. 

I showed a center indicator some time ago 
in the AMERICAN MACHINIST, designed as an 
improvement on the center ring kind, on 
account of its showing correctly the amount 
the work is out of true, besides when it is 
true. Mr. Gribben, in your issue of Feb. 2, 
shows a way to make a spring tool for use 
with the old pattern indicator, which covers 
the same ground, and in some respects 
makes a better tool. The old style ring 
center indicator, used in combination with 
the shank of any old lathe tool with a center 
punch mark upon it, would show when the 
work is true, and in the hands of a man 
who believed in everlasting guessing and 
final perfection and an eternity of time, it 
seems the proper thing in a proper place. 

Ihave great faith in a good thing receiv- 
ing its share of attention when it becomes 
known. 

Sometimes it requires a long time for a 
new thing to manifest its value to people 
generally, but it gets there in time. There 
are two things I expect to see better intro- 
duced into machine shops than now; I have 
mentioned them in this letter—the microm- 
eter caliper, and the graduated dials on ma- 
chines. 

There is one thing that I expect to lose 
sight of a great deal—that is, guessing ina 
machine shop. 

eee 
Pure Emery—Rope-driving. 


By W. H. Booru. 

There has been a good deal written of late 
upon emery wheels. I should be glad if 
some reader of the AMERICAN MACHINIST 
could tell me where I can obtain emery ina 
coursely ground state in a state of practi- 
cally absolute purity. Probably all who 
use emery know that it is very largely adul- 
terated with iron, which is present in a 
peculiar apparently slaggy condition, but 
magnetic. Now I want some pure. Where 
can it be obtained? 

In the notes on ‘‘ Rope-driving,” by M. E., 
reference is made to the increased friction 
due to wedging in the grooves. There may 
be some loss due to this wedging action, but 
1 think a far greater source of loss is due to 
the deeper wedging of one rope as compared 
with another, so causing them to grip upon 
a different circumference. A soft rope will 
probably sink in deeper than a hard one, 
Now when wire ropes are used, covered with 
leather, the leather being applied in the 
form of washers threaded on the rope, it is 
customary to run such ropes in round-bot- 
Every rope runs, therefore, 
upon an equal circumference, and there can 


tomed grooves. 


be neither loss from wedging nor from un- 
equal slip. The question arises: has it been 
yet clearly proved that ordinary fibrous 
ropes will not work satisfactorily in semi- 
circular grooves, such grooves not being 
quite as wide perhaps as the new rope, but 
sufliciently narrow to give some side sup- 
port to the rope, and prevent it flattening 
out under a heavy pull? Forty-five degrees 
is a very usual angle in English practice, 
but I have seen even sharper angles used, 
and | seen plain round-bottomed 
grooves used for the leather-covered ropes 


have 
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above described; and I have seen square 
leather ropes running in grooves which had 
been made for round rope, and made no pre- 
tense at fitting the ropes, which clung vari- 
ously to either side of the groove, and also 
did not keep one side only in contact, but 
ran more or less twisted with apparently no 
difficulty. Indeed, I believe leather ropes 
suffer less frictional loss than any other. 
Any way, I am inclined to believe that 
fibrous ropes would have grip enough in 
most cases without the assistance of the 
wedge groove. . 

As regards the amount of sag on the slack 
side, I have seen this allowed to grow until 
the slack sides hung so closely to the driving 
sides as to call for tightening up, and there 
has been no slip. In such cases the driving 
pulley would be about 30 feet diameter, and 
the driven pulley perhaps 4 or 5 feet. 

Whence arise the silly paragraphs about 
new inventions to accomplish objects which 
have been long since common property? 
Take the one you notice editorially about 
conical pipe threads or threaded ends. The 
system is years old, and now is trotted out 
as new. In all the best pipe work the ends 
are so threaded that the pipes tighten home 
in their sockets a hard fit, just as the pipe 
ends butt together in the middle of the 
socket, which gives a double security against 
leakage, and a_ perfectly continuous and 
smooth interior, free from the gap which 
exists in ordinary socket joints. Without 
the coned end, joints of a strength equal to 





the body of the pipe, or practically so, could 


not be obtained. 
: _--  - 
Boiler Feed. 


Engineer J. H. Jones, of the North Pa- 
cific Coast Railway steamers, when having 
the boilers of the steamer ‘‘San Rafael” 
overhauled last year, had a kind of pocket 
built on the inside of the main shells at one 
side, into which the feed water is pumped, 
and from which the sea blow-off leads out. 
This pocket consists of a sheet about 3 feet 
wide flanged at the sides, and riveted to the 
main shell inside, leaving an annular space 
around the side of the boiler, 30x24 inches, 
the top or overflow being a little higher than 
the flues. The area of this chamber being 
about forty times that of the feed pipe, the 
water injected rises slowly, is thoroughly 
heated, and precipitates nearly all of any 
mineral substance it may contain before 
reaching the main body of water in the 
boiler. Several times each day the blow-off 
valve is opened for ten seconds or so to keep 
this intake chamber clear. A hand-hole is 
provided for inspection, and the cost of the 
whole was about $35 on each boiler of 300 
horse-power. * The idea is neat, effectual and 
inexpensive.—Jndustry. 

2S Sa 

Petroleum Burner Patent Decision, 

A decision has been rendered by the U. 8. 
Circuit Court in the suit of the Aerated Fuel 
Company, of Springfield, Mass., vs. Cox & 
Sons Company and others, sustaining the 
patent granted to Mr. Bullard, of the 
Aerated Fuel Company, February 5, 1889, 
and covering all apparatus for 
hydrocarbon liquid in the presence of com- 
pressed air when the liquid and air are sup 
plied to the burner through separate con- 
duits, and the degree of compression of the 
air is automatically regulated. 

: an = 
Temperature Observations on the 
World’s Fair Buildings, 

E. C. Shankland, M. Am. Soc. C. E., 
Chief Engineer of the World’s Columbian 
Exposition, has during the recent 
cold weather been watching the effect of 
temperature on the arches in the Manufac- 
tures and Liberal Arts building. When the 
roof was designed no allowance was made 
for temperature strains. Mr. Shankland 
states: 

‘*On Sunday, January 15, when the tem- 
zero, we 


burning 


severe 


perature was 20 degrees below 
found the center pin of the arch observed, 
which you will remember is 206 feet from 
the tloor, was 5¢ inches lower than when it 
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was erected last June, and the ridge of th 
roof, about 1,200 feet long, had shortened 
inches. The arch at the north gable h 
leaned 2} inches south, and that at the sout 
gable 12 inches north. Although there 
such a great amount of skylight in the ro 
yet we have not found a single pane of gla 
broken owing to temperature strains in t] 
iron. I intend to take daily observatior 
during the summer on the roof, and if Ia 
able to, will have some quite interestin 
data when the Exposition closes.”—Eny 
neering Record. 








We intended to say in a previous issue that Mar 
& Beekley, of Philadelphia, succeeded to the bu 
ness of The Maiis Machine Co., October 1, 1892. 

It is reported that Mr. Todd, of St. Stephen, M 
in company with Massachusetts capitalists, w 
build a pulp-mill on the St. Croix the comi: 
summer. 

The Bickford Drill Co. of Cincinnati. O., ha: 
changed their name to the Bickford Drill and To: 
Co.,and Mr. Anton Mill and August H. Tuecht: 
have been admitted as partners. 

The Superior Machine Works, of Cleveland, 0 
has been superseded by “‘The Superior Machin: 
Co.,’’ which was organized under the Jaws of Ohi 
recently, with a capital of $25,000 

We have received from Henry R. Worthingto: 
New York, a special catalogue of the Worthingtor 
water meter. As its title indicates, it is devote 
especially to illustrations and the description 
an improved water meter, to be used in connectio: 
with any water-works or other hydraulic service 

Mr. Chas. J. Prankard, who, until recently, ba: 
been foreman of the Tolhurst Machine Works, of 
Troy, N. Y., has resigned that position, and has 
started a machine shop in the Bascom Building, 
cor. River and Hoosick streets, that city, in whic! 
he proposes to do jobbing and other machine 
work. 

We have received the 1893 catalogue of the 
American Hoist and Derrick Co., of St. Paul, Minn 
It contains a great many illustrations of a large 
varitty of hoisting machinery, including engines, 
derricks, ete., adapted to a variety of uses in 
quarrying, mining and building operations. Ther: 
is also much information which is of practical 
utility to tnose connected with such work. Th: 
catalogue is well printed, well arranged, and well 
illustrated. 

One of the most elegant publications we have seen 
recently is that of Westinghouse, Chuck, Kerr & Co., 
of New York. It is entitled **A Modern Boiler 
Plant,’’ and is devoted to a description of what is 
thought to be very nearly the ideal building for 
and arrangement of boilers and their accessories. 
The subject of the pamphlet is a plant designed 
and constructed for Curtis, Davis & Co., of Cam- 
bridgeport, Mass., and it will be found of great 
interest to those who are interested in steam 
plants. 

The National Wood Carving Company, whose 
annual meeting was recently held at Lewiston, 
Me., have nearly completed preparations for the 
removal of their plant from Lyna to that city 
They are now manufacturing machines at their 
worksin Lynn, and will soon have enough com 
pleted to fit up their establishment in Lewiston 
The officers of the company are as follows: Presi 
dent, C. I. Barker; treasurer, Frank W. Parker; 
clerk, D. J. Callahan; directors, C. 1. Barker, J. L. 
H. Cobb, D. J. Callahan and J.H. Stetson, of Lewis 
ton; J. B. Hunton and H. W. Merrill, of Auburn; E, 
L. Goding and L. A. Goudy, of Portland; Fred 
Snow, of Lynn. 

There is water-works agitation at DeKalb, IIL; 
Elyria, O.; Asheville, N. C.; Portland, Ore.; Ark- 
ansas City, Kan.; Portsmouth, O.; Brownsville, 
Tex.; Babylon, L. I.; Kenosha, Wis.; Atlanta, Ga.; 
Portland, Ore.; Madison, Wis.; Covington, Ind.; 
St. Albans, Vt.; Hoboken, N. J.; New Berne, N 
C.; Spokane, Wash.; Center Brunswick, N. Y.; 
Lawrenceburg, Ky.; Hanover, Mass.; Cincinnati, 
O.; Schenectady, N. Y.; Greenville, O.; Norwalk, 
O.; Menominee, Wis; Sharon, Pa; Tyler, Tex.; 
Ft. Worth, Tex; Danville, Va.; Sherman, Tex.: 
Roanoke, Va.; Laramie Wyoming; Sechelt, B. C.: 
Racine, Wis.; Findlay, O.; Mansfield, O.; Sandusky, 
O.;] Rochester, N. Y.; St. Helen, Ore; Yonkers, 
N. Y.; West Troy, N. Y.; Holyoke, Mass.; Hicks 
ville, O.; Jewett City, Conn. 


One of the finest and most complete catalogues 
that have been issued for a long time, is **Cata 
logue No. 5,”’ which has receutly been issued by the 
Hilles & Jones Co., of Wilmington, Del. It is a 
large cloth-bound catalogue of 170 pages, devoted 
to illustrations and descriptions of a very complete 
line of punching, shearing, bending, riveting, and 
other plate working machinery, such as is used in 
boiler suops, shipyards, etc. There are also illus 
trations of heavy vertical milling machines, gang 
drilling machines, radial drilling machines, and 
many special appliances which are used in connec 
tion with the machines above referred to, In 
quality of paper, printing, illustration, binding, 
convenience of arrangement, etc., this catalogue 
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sa very exceptional one. It is, of course, too ex- 
ensive a book to be ‘‘sent on application,” but, 
ve have no doubt, may readily be obtained by 
se who are at all likely to be in need of such 
achinery as is described in it. 


i 


The New England Sulphite Digester Company 
s been organized, with a capital stock of $500,- 
. andthe following list of officers: 
M. 
orge E. Keith, of Campello, Mass.; Thomas B. 
raper, of Canton, Mass.; James S. Turner, of 
kland, Mass.: Charles Curtis, of Newton. Mass., 
i N. M. Jones, of Howland, Me.; clerk, Clarence 
ile, of Portland; secretary, Charles Curtis. 
mpany is entitled by its articles of incorporation 
manufacture sulphite wood fiber, and deal in 
same and all other kinds of fiber, wood pulp, 
:per, wood board, and all other similar products 
d incidents thereof, including 
d all necessary supplies. The president of the 
mpany, Mr Jones, is the present manager of the 
owland Falls (Me.) pulp-mill. The company hold 
e patent rights of the new digester lining and 
her improvements invented by Mr. Jones, which 
ive proven so successful at Howland Falls, and 
is their intention to establish a large pulp and 
per mill on the Penobscot in the near future. 


What will henceforth be undoubtedly the largest 
wood working machinery manufacturing concern 
n the world, will be formed by the combination of 

A. Fay & Co. and the Egan Co., both of Cincin- 
nati, O. The directors of the new company will be 
Thomas P. Egan, Frederick Danner, W. H. Doane, 
1D). L. Lyon, David Jones, W. P. Anderson, Joseph 
Rawson, S. P. Egan, and Edwin Ruthven. Thomas 
P. Egan will be president; Mr. Danner will be vice- 
president; S. P. Egan, superintendent, and Mr. 
Ruthven, secretary. These four officers are of the 
Egan Company. The shops of the two companies 


are at present quite near each other, and are to be | 


united by bridges crossing the streets of the city, 
so that they may be operated as one establishment, 
no other changes of importance being likely totake 
place in the shop operations, except such as may be 
desirable in the way of re-arrangement and classi- 
fication of the work. TheJ. A. Fay Co. is one of 


President, | 
Jones: treasurer, Charles Curtis; directors, | 


The | 


machinery, tools | 


this country, the original shop having been started 
at Keene, N. H., about 18385. The Egan Co. was 
formed in 1873, and has, since then, rapidly grown 


to be one of the largest of the kind in the country. | 


| The combination will take place March Ist. 








Machinists’ Supplies and Iron. 


New York, February 18, 1893. 

Iron—American Pig —We quote Standard North- 
ern brands, No. 1 Foundry, $14.75 to $15.25: No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 
| brands of good quality are obtainable at $14.75 
to $15 for No 1 Foundry; $13.75 to $14 for No. 
/2; and $12.75 to $13 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21.75; 
for Eglington. 


and $20 


Antimony—The market is steady. We quote L. 
X., 103¢c. to 10%e.: Cookson's, 1046c. to 10%4¢e.; 
Hallett’s, 9%c. to 10c., and U. S. French Star, 
10lée. 


Copper—The market isunchanged Lake Copper 
is et te at 12.10c. to 1244c. Only immediate wants 
ar€ being supplied at the easy prices. Casting Cop- 
per is held at 11'4e. to 11%e. 

Lead—The market is stronger. Offerings are 
more reserved, and bids of 3.92c. to 3.95¢. are not 
accepted. Sellers are asking 4c. and above, but 
without attracting business. 

Lard Oil—Prime City is quoted at $1.05 to $1.06; 
Western on spot at $1.04. 

Spelter—The market is easy at 4.30c. asked, and 

.25e. bid. 

Tin—The market is steady. Sales are reported of 
25 tons Fehruary at 20.10c., and 125 tons March at 
20.10¢. to 20.15¢. 








* WANTED * 


** Situation and Help”? Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. About seven words make atine. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 





Wanted—Salesmen on commission, to push a 
| special line of mach’y. ‘* Kirk,” care of Am. Macu 
A first-class draftsman wants situation; machine 
| tools a specialty. Address Box 15, AM. MACHINIST. 
Designer and draftsman, technical graduate, with 
| shop exp., wants position. Box 24, Am. MAcH. 


Designer and constructor desires engagement in 
either capacity, or both. A. O., AM. MACHINIST. 





other similar tool. Send for circulars. 


mSe5esesesese5 


Bradley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


BRADLEY & COMPANY, Syracvusg, N. Y. 
eee gg eee egg pg eg egg e5eSeseseSe5e5 
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GEO GRANT ILA., PA. 
GEO. B. GRANT, GEARS, PHILA., PA 
GEO. B. GRANT, GEARS, PHILA., PA. 
GEO. B. GRANT, GEARS, PHILA., PA. 
GEO. B. GRANT, GEARS, PHILA., PA. 
GEO. B. GRANT, GEARS PHILA., PA. 

125 South 11th St. 


Ghordal’s Letters to Mechanies, 


Reprinted from AMERICAN MACHINIST. 


12mo, cloth, $2.00. 


JNO. WILEY & SONS, = NEW YORK. 





BOSTON WORKS 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 
300 LIST IRON, 600 LIST BRASS. 
Catalogue FREE to any Business Firm. 


BRASS-WORKING TOOLS. 








Barons AOLIWER 


Cieveiand, ONG 
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SPECIAL MACHINERY. 
PRICES on APPLICATIO 


FOR SALE. 


COMPLETE OUTFIT 


OF THE 


DIAMOND WRoM 


OF PORTLAND, MAINE. 
Hammers, Forges, Presses, Emery and 
Polishing Machinery, Machine 
Tools, Etc., Ete. 


At Low Prices to Close, 


CATALOGUES ON APPLICATION. 


ADDRESS: 


HILL, CLARKE & 6O., 


156 OLIVER ST., BOSTON. 


at 








THE MASON PUMP PRESSURE REGULATOR. 


For fire, tank, elevator, air and 


and all working parts. 


suddenly changes, 


pressure occurs, 


steam metal. 








machinery where it is necessary to maintain a 
regulator may be instantly adjusted to any pressure desired by simply 
turning the key as shown in the cut. 

The especial feature of this regulator is that the pressure chamber into 
which the water enters is entirely removed and separate from the steam 


water works pumps, or any class of pumping 
constant pressure, The 


The long cylinder at the bottom of the regulator is a dashpot, the piston 
of which is connected with the main valve of the regulator, thereby pre- 
venting sudden and violent * 


jumping” of the pump when the pressure 


For automatic fire sprinkler service they have been found especially 
valuable, as the valve is thrown wide open immediately the slightest drop in 
On application we can refer parties where they are in use 

These regulators are made 
ing two inch, of the best steam metal, the largest sizes of cast iron lined with 
The springs are 


in all the pipe sizes; those up to and inelud- 


made of the finest tool steel, tempered. 


MASON REGULATOK CO., Boston, Mass., U.S. A. 





at good wages; steady employment. State age | 
and exp. American Engine Co , Bound Brook, N. J 
Wanted— Position as traveling salesman, by prac- | 
tical machinist (American); good worker; 2 years 
on the road. Box 98, AMERICAN MACHINIST. 
Wanted—-Draftsman who has been with Brown 
& Sharpe or Pratt & Whitney. State age, salary, | 
and experience. E. C. M., AMBRICAN MACHINIST. | 
Wanted—A good mechanical draftsman, one who 


has worked on printing press machinery pre 
ferred. State exp. & wages expd, Box 23, Am. Macn 


A mechanical engineer, with 15 years’ experience 
in shop, drawing room and business, desires a 
position in or near New York. Address E., P.O. 
Box 11 7, New York. 

Wanted—A mechanical draftsman familiar with 
tool design to get up fixtures. jigs, ete . in a steam | 
engine manufactiry; must be uw mach’t. Address 
with refs. and exp., Draftsman, Am. MACHINIST. 

Wanted in Penna. a foundry foreman who is ac- 
customed to beavy engine work; only Ist-class man 
one acquainted with modern methods, need apply; 
give experience, references and wages expected 
Address Foundry, Box 18, AMERICAN MACHINIST 

Wanted, immediately—Competent foreman for 
machine shop working 25 men; small engine work: 
permanent position to competent man who is a 
hustler. Address, stating wages expected, experi 
ence, etc., Machinist, Lock Box 324, Chicago, HL. 

Wanted—A foreman in machine shop of an en- 
gine manufactory; must be tamiliar with modern 
jig and gauge methods, and a pusher; a good place 
is open for the right man; references will be inves 
tigated. Address Ohio, care AM. MACHINIST. 





| stating experience, present 
; expected 


; ee : ; ee : . 
the oldest, if not the oldest company in its line in | Wanted—First-class tool makers and machinists | Mechanical draftsman, good designer, shop prac- 


tice, exp. in general & power transmission mach’y, 
wants steady employment. Box 25, Am. Macu. 
Wanted —Good monitor hand in shop doing gene- 


ral machine work. Must be capable of taking 
charge of three or four other lathes. Address, 


position, anc wages 
Turret, Box 22, AMERICAN MACHINIST. 
Wanted— Position as manager or sup’t, by a man 
with experience in shop, drawing room and busi 
ness, Who Knows the value and importance of sys- 


| tem, method, discipline and economy to reap divi- 


dends, and can practice his preaching. Address 
Engineer, care AMERICAN MACHINIST. 
Wanted—Foreman for machine shop, mfg coal 
hoisting. hauling, elevating, conveying, screening 
and ventilating machinery, beside a large jobbing 
trade. Must be familiar with this class of work, a 
good manager of men, and have the ability to pro 
duce work to meet competition Perm’t pos to right 
party; ref. Eagle Lron Works, Terre Haute, Ind 
Wanted—By a mechanical engineer, position as 
supt., head draftsman or erecting engireer. Exp. 
in designing, testing, running and erecting of steam 
engines, retrigerating mach. and steam pumps: also 
locomotive and heavy ordinance, ec nomical in 
stailation of steam & power plants for electric light 
and railways, ete. Engineer, Box 21, Am. Macu, 
Wanted—An office man, onewho hassome exp. in 
a machine shop & foundry: must be a good penman 
and have a good knowledge of book-keeping; must 
be competent to make records of patterns, other 
office duties, ete.; none but first-class men need ap- 
ply, giving experience, references and wages ex- 
pected; no objections to a young draftsman of some 
experience. Address Box 16, AMER. MACHINIST. 





fully and 
other of i 


HACKNEY 
HAMMERS 


writ 


THE HA 


Meet all requirements more 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


20 Johnson St., CLEVELAND, 0. 


satisfactorily than any 
ts competitors. 


& POR @ATALO@UB TO 


CKNEY HAMMER CO. 








Boy DUNT ERODE COVERS 


FOR OIL HOLES. 


A SUBSTITUTE FOR SOLID 
PLUGS. 


FOUR SIZES. 


MANUFACTURED BY 


F. D. WINKLEY, 


MADISON, WIS. 


SOFT GRAY IRON CASTINGS. 


From % oz. to 1000 Ibs. Small Castingsa 
Specialty. Light machinery wanted to build. 


CLOSED 
OPEN. 








ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 





SEND FOR CATALOQUE. 


STER MACHINE SCREW CO. 


PSB (UHdd ddd ddaaqaddds 
CESTER. MASS. ° 


A aN at eR 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


PIANO WIRE 


Suitable for springs requiring extreme 
Address : 





at 


a 08 





pressure. 


THE FRAN CD, 


90-94 PARK ROW, 
NEW YORK. 


NEAR BROOKLYN BRIDGE. 


Burnham’s Sensitive Drill. 












SEND FOR CIRCULAR. 
THE GEO. BURNHAM C0,, Worcester, Mass. 





SUCCESS 


is obtained by watching 
the small things. Why not 
think about gear wheels ? 
You want the best? We 
have them in our machine 
molded gear wheels made 
from special process char- 
| coal iron. Will furnish all 
| necessary convincing data 
if you will write us. 
UNION FOUNDRY & MACHINE Co., 


PITTSBURG, 

















BETTS MACHINE CO., 


MACHINE TOOL BUILDERS. 


IMPROVED PATTERNS ! LATE DESIGNS ! | 








ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applyin 


Steam Pipe and Boiler Coverings in any part of the 


United States. 


H. W. JOHNS MANUFACTURING CO, 


87 Maiden Lane, NEW YORK. 
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HW. JOHNS MFG.CO. 
87 MAIDEN LANE, 
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* WANTED: 


* Situation and Help”? Advertisements only inserted 
wnder thts head, Rate 80 cents a line for cach inser- 
tion, About seven words make atine. Copy should be 
sent to reach us not later chan Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded, 


Wanted—A foundry foreman, who is accustomed 
to general foundry work, including engine cylin- 
ders and castings of Jarge and small size, car and 
building ec astings, ina foundry employing about 60 
molders; applicants must be well up in dry sand 
and loam work, and understand irons and the most 
economical methods of melting, and be thoroughly 
familiar with piece work; none but first-class men 
need apply; state age, experience, and salary re- 
quired; a good salary will be paid to the right man. 
Address X. Y., Box 13, AMERICAN MACHINIST. 





+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to sur caré will 
be forwarded. 


Cheap 2d hd lathes & planers. S. M. York, Clev'd, O* 


Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 


For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 
Foot —_— 


Light and fine machinery to order; 


Catalogue for stamp. E. O. Chase, Newark, N. J. 
Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St.. 
Best Bolt Header in the world for $50. Address 
H.! Baush & Sons, Holyoke, Mass. 
Wanted—Hardware specialties to build. Send 25 


‘*Eureka Knife and Shears Sharpener.” 
Eddy St., Providence, R. I. 


cents for 
W.A. Smith & Co., 227 


Wanted—Special and 
to manufacture by the 
Works, Richmond, Indiana 


For Sale—A machine 
city in Central Pennsylvania. 
inquiries from parties meaning 
P. O. Box 27, Harrisburg, Pa. 


Experimental Machinery, 
Henley Machine Tool 


shop, well established in a 
Price, $3,500. Want 
business. Address 


experimental or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manft- 
facturing. Write us. Moseley & Co., Elgin, Dl. 


We will pay 50 cents each for copies of the 
AMERICAN MACHINIsT Of Jan. 15th and 22d, 1881; Jan 
7th and 2ist, 1882; and Dec. 25th, 1k86, issues. Must 
be unsoiled and in good condition. AMERIGAN Ma- 
CHINIST PUBLISHING COMPANY, 203 Broadway, New 
York 


Special, 





DESIRABLE SECOND-HAND MACHINERY. 


LATHES. 

Windsor, Rise and Fall Rest, Al condition 
Fitchburg, Compound Kest. Al condition 
Bement, Plain Rest, heavy fine Tool. 

Al condition 
Good as new 
Al condition 
Good as new 


1 bin. x 5 ft. 
117 1n. x 6 ft 
1 16in. x7 ft. 


1 17 in. x 8 ft. Blaisdell, Rise and Fall Rest. 
13 in, x 4 ft. Prentice, Plain Turning Lathe. 
2 10in. x 34 ft. Garvin, Hand Lathes. 


PLANERS. 
1 30in. x 30 in. x 8 ft. Hewes & Phillips, one 
head on rail, a fine mouvern Tool. 
40 in. x 36in. x 10 ft. New Haven, one head, a 
heavy Tool. 
37 in. x 40 in. x 9 ft. Enterprise Machine Co., one 
head. 


Good as new 


_~ 


Good order 


Good order 
Al condition 
Al condition 


24 in. x 24 in. x6 ft. Pease, one head. 
din. x 15 in. x 3 ft. Wilkinson. 


MISCELLANEOUS. 
No. 1 Garvin Universal Milling Machine. 
No. 2 Garvin Plain Power Milling Machine 
Merritt Heavy Back-Geared Milling Machine 
3in. Hurlbut & Royers Cutting-Off Machine. 
22 * Gould & tberharat Automatic Gecor 
er. Good as new 
* -ratt Whitne y 2 Spindled CenteringMachine. Good as new 
No. 1 Garvin Plain Serew Machine Good as new 
No. 3 Windsor Screw Machine, Wire Feed, Auto 
matic Chuck, very complete. 
No. 3 Pratt & Whitney Plain Screw Machine. 
No. 4 Garvin 6-Spindle Drill-Press. 
No. 3 Garvin 4-Spindle wrill-Vress 
No. 2 Brown & Sharpe Surface Grinder. 
Nearly 500 New and Second hand Tools in Stock. 
Write us, we are always ready to trade, 


THE GARVIN MACHINE COMPANY, 


CANAL AND LAIGHT STs. NEw YORK. 


SECOND-HAND AND NEW MACHINERY 


62in.x61 in.x9 ft. Planer 2 Heads 
4 in. x42 in x24'4 ft. do 2 do 
1 do 
1 Head, 


Good as new 
Good as new 
Al condition 
Al condition 


Good as new 
Al condition 
Good as new 
Good as new 
Al condition 





42 in.x42in.xi6 ft. do 
30 in. x30 in.x8 ft. do 


26 in.x% in.x7 ft. do 1 do 
WBin.xWMin.xh ft. do 1 do 
22in.x21 in.x5 ft. do 1 do 


00 in x30 ft. Triple Gear Engine Lathe, Ames Al, 

80 in. x18 ft. Engine Lathe Ge ared Face Plate. 

60 in.x45 ft. Double Engine | athe 

S2in x35 ft. Engine Lathe Horszontat Boring Machine, one end 
42 in.x20 ft. Eng:ne Lathe. 


50in.x30 ft. Bed, Triple Geared. New Engine Lathe, 
30 in. x28 ft. Db. W. Pond Shafting Lathe. 
32in.x12, 14, 16, 18 ft. Bed. New Engine do 
25 in.x12, 16, 20 and 24 ft. Bed. do do do 
21 in.x10, 12'ft. Bed. do do do 
2in.x7% & 8 ft. do 24d Hand = do do 
in.x6,7&8ft. do New& do do do 
17 in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
15 in.x 6 & 8 ft. do do do do do 
14in.x 6 ft do do do do do 


Car Axle Lathe, Bement. 

15, 16, 18, 25 in. Crank Shapers 

20, 24, 26 & 30 in. Geared Shapers, 

20; 22. 24, 28, 30 & 36 in Drills. 

Bolt Cutters. 

8 and 13 in. Stroke Slotters. 

Lot of Lincoln Pattern Millers. 

2 8and 4 Spindle Drills. Garvin, 

No. 75 Bliss Presses. 

Boiler Head Flanging Mach. ©'Brien’s Gear Molding Mach, 
1100 and 3000 lb. Bement Steam Hammer, 

100 and 150 lb. Steam Hammer 
40 H. P. Vert. Engine. N. Y.S.8. P. Co. 
llin.x18in. Hor. Engine. Al Order 

12 in.x24 in. Corliss do do 


GEO. PLACE MACHINE CO., 


120 BROADWAY. NEW YORK. 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


pes SHELL 
e—— + REAMERS 


JAMES A. Ibdny & co. 





“New” Improved Machiné Tools. 


FITCHBURG MACHINE WORKS, 


Lathes, 14, 16,18, 24, 30 and 48 in swing. 
Planers, 24, 30 and 36 in. wide. 
Shapers, Traveling-head, 14 and 18 in. 


POWELL PLANER CO’S., 


Planers, “ extra heavy,” 30, 36 and 42 in. 


PRENTICE BROS., 


Lathes, 11, 12, 14, 16, 18 and 21 in, 
Drills, 20, 21, 25,: 22 and 36 in. 


HENDEY MACHINE CO’S., 


Lathes, “extra heavy.” 14, 16 and 18 in. 
Shapers, “Improved Friction,” 15 and 24 in. 
OTHER SPECIALTIES: 
Upright Boring and Turning Mills, 38 in. 
Hor. Boring and Drilling Machines, 
Radial Drills, * extra heavy,” 3 to8 ft. arms. 
Improved Universal "i ling Machines 
improved Milling Mac hines, regular sizes. 
Shapers, “Crank Motion,” and ‘* Triple Geared ° 
15, and 24 in. 
Punches, Shears, Flange Punches. &c. 
Boiler Bending Holls, 8, 10 and 12 ft., “Im 
proved Style with Hinged Housing.” 
NOTICE. 
WE HAVE A LARGE ASSORTMENT OF 


Modern Style Second-Hand Tools 


IN GOOD ORDER, AT VERY LOW PRICES. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SUCCESSOR TO 


E. P. BULLARD’S 


N Y. Mach’y Warerooms, 





. 





FOR 
TOOLS, 
DRILLS, 
DIES, &c. 





ALL KINDS IN STOCK. 


Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 

























Wo. 1 On Wooc 


TRAVELING CRANE, 


CAPACITY, 3,000. 
PRICE OF MACHINE, - - $100.00 


Timber, Bolts, Track Iron for overhead framo, 11.50 
Send for Illustrated Circular, giving full details. 


tas Beams. 





T. SHRIVER & CO. 222.5 S88" 


NEW YORK. 





THE J. 





L. TAYLOR | 
PIPE AND NUT WRENCH. 


fC. H. REDMAN & CO., 
Sole Manufacturers. 


Jok ie Loe PIPE & BUT WRENCH 
PAT O€Cc.i, 


ae) 





eCtrtrr = 


HERMANN BOKER & CO., SOLE ACENTS, 





101 and 103 Duane Street, New York. 





WHEELER CONDENSER AND ENGINEERING CO, 






92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell Iron Works. 


Machinery for Sugar Plantations and Refiner- 
.les. Vacuum Pans, Double and Triple Effects, 
m—-&c, Blowing Engines for Blast Furnaces. tron 





THE DEANE 


OF HOLYOKE 


STEAM PUMP 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





<<. 
Sof 
TOR 
Pitrsauran. 


Cuicaco 
New Yorn 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE OF 
CUTTING EDCES. 





A NEW SCREW PLATE. 








THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. 
celebrated Adjustable Lightning Dies. 
correct length and weight to suit size of die. 
of dies may be in use out of same set at same time. 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. 


The dies are our 
Each Stock is of 
Several sizes 
SEND 


co., 


Made by 


CREENFIELD, MASS., U. S. A. 





BOSTON: tt & 13 Oliver St. 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B. M. TONES ce CO., 


NEW YORK: [143 Liberty St. 





79 to 15 in, Swine 
Modern i esign, 


Valuable Features, 
CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


mh For General Machine and Jobbing Shop, 
——— — 4 | Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





MANUFACTURERS OF 


HIGHBURG = 


AND OTHER RS | 
SEND FOR | 
CATALOGUE E. | 





FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES 
weet FITCHBURC, 





18-inch Engine Lathe. , MASS 
e La s 





VANDERBEEK’S 


NEW COUNTERSHAFTS. 
NEW CONSTRUCTION, 
NEW FRICTION AND SELF-OILING 
THROUGHOUT. 
THE STATES MACHINE CO 
HARTFORD, CONN 





Nationary or Marine Zngine Wanted, 


A second-hand Compound Condensing Engine in 
Al condition, capable of devoloping 500 to 1000 
tlorse Powder at a speed of from 150 to 250 revolu 
tions per minute under a steam pressure of say 100 
lbs. State maker’s name, when built, how much 
used and where can be seen. Give full description 
and state lowest spot cash price. Address 


THE WILMOT & HOBBS MFG. CO., 


BRIDGEPORT, CONN. 





POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 


00138 UOIBujYyseEM PB! 


“OO BF NOSNIWIIA ‘f *v 


AG G3IYNLIVINNUAW 





ssew ‘u0is0og 





Tee BEY 


JohnS. Leng’s Son & te New York. 








QUINT’S 


of Drill. 





revolutions. 





and Brass Castings for the Trade. Heavy Ma- 
chinery a Specialty. 





TURRET DRILLS. 


Arranged for Light Tapping. Has these Advantages : 


Power as applied is graduated to size 


SIX DRILL SPINDLES and only the 
one in use revolves. 
Any speed instantly from 250 to 2,000 


Drills and Taps without moving work. 
Capacity from 0 to 
SEND FOR CIRCULAR, 


A. O. QUINT, Hartford, Conn. 


inch. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 








3000 


VARIETIES FILES 
iX. F.] & INCREMENT CUT FILES. 





BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


Engineers, Architects and 
Builders of 


The above illustration is taken direct fiom a photograph, and shows the interior of an Iron Building 
Eastern Forge Co., at Portland. Maine. 
entirely of Iron, and is 70 feet in width by 181 feet in length. 
is particularly adapted for Forge Shops, Blacksmith Shops and Foundries, where 
the danger from fire is very great, as there is no wood-work anywhere 
about the building to take 


designed and built by us for The 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


‘sSuipying 
pue soSpiug |003g pue uoly 


The building is made 
This construction 


fire from sparks, etc. 












LECOUNT’S LIGHT STEEL DOG. 


Res PRICES OF @ 
: [No, INCH. PRIOR. j No INGE. PRICE 


1 34 $ .35 2 $110 
2 “se 35 small set of 8—5.50 
3 +4 50 | 9 26 1.40 
4 1 .60 | 10 3 1.50 
| 5 14 75 | 11 34% 1.70 
6 a 85 | 12 4 1.90 
rf 1% 1.00) Full set of 12—12.00 


Cc. Ww. LeCOUNT, South Norwalk, Conn. 
these xds are for svle by CHAS. CHURCHILL & CO, L’t’d, 21 
Cross St a »ndon, England. 


Ls.and, Favwcowen & Norton Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class’ of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 
96 TO 106 BATES STREET, DETROIT, MICH. 
HEAT BUILDINGS BY 


BOSTON HOT BLAST APPARATUS 


Blowers and Exhausters for every duty—Dry Kiln Apparatus. 


BOSTON BLOWER CO., Boston, Mass. 


THE STANDARD REVOLUTIONS COUNTER | Experimental Work of every Description, 
A. B. PITKIN MACHINERY co. Mechanical and Electrical. Contractors for the 


manufacture of specialties, or can furnish com- 
PTO, She Se Boston, Mass. plete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor- 
resvondence solicited. 
Sond for Circular of our SENSITIVE ENEE DRILL. 


BRADY wre. ¢0. * Washington St., 


BROOKLYN, N. Y. 

















Send for Circular. 


Patent Stop Motion. Registers 2.000 


Revolutions 











ON LY A ‘ae ae al Little Book. 
TO MAKEA th.p. 
ig Metallic Fillet} 26 { “How row AKEA th. p 
Ig ~ For Pattern Makers. 8 Sizes. hing “Addree. ELECTRICAL RE View 
H. WHITE. 44.N. 4thSt. Phila, Pa. Stamos ee '13 Park Rew.N.Y. | 





THE 


LODGE & SHIPLEY 


MACHINE TOOL CO., 


108-115 CULVERT STREET, 
CINCINNATI, O., U. S. A 








ENGINE DETAILS 


SUCH AS 


DASH POTS, VACUUM POTS, PLUNGERS, CYLINDER HEADS, VALVE BONNETS, CAPS, ETC., ETC. 


Manufactured on our new Cross Carriage Machine at a great saving over 


EN 


QUALITIES OF DETAIL 
MACHINE 


manufacturing the same on an Engine Lathe. 


CINE STIFFNESS 
POWER 
MULTIPLE TOOLS 


DUPLICATION 





Z 


BUFFALO 


DS Khas \6 Bite Reh RR IAG, os Ree Goto A Bp IGE 
BUFFALO FORGE CO., BUFFALO, N. WY. 


4 


oe ee 
42-p"F- a 


me) 





- vai 


RGES 


VOLNEY W. MASON & CO. 


New Patent Whip H meat, . 


e 2x 





HE AERATED FUEL COMPANY’S SYSTE 


200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 


Gives the best oil fire. 


Does not increase insurance. 


W.S. COLLINS, 45 and 46 Drexel B’ld’g, New York. 


GILBERT & BARKER MFG CO., General Agents for the U.S., SPRINGFIELD, MASS, 





Patent Friction Pulleys, 
Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. |., U.S. A. 








COOKE & CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 





WRITE FOR PRICE LIST AND MENTION THIS PAPER. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


em! a4 New and Revised Catalogue of Practical and Scien 


titic Books, 88 pages, 8vo., and our Athan tate) gues sand Cir 
culars the whole covering evé ry ea *h of Science applied 
to the ‘Arts, sent free and f of postage to any one in any 


part of the world w whe ) will turn vs sh. his address, 


THE FOX PATENT UNIVERSAL TRIMMER. 


Over 6000 in use 








ORICINAL 
= G3A0NaWI 


Saves Time, Saves Money. Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com- 
plete without Them. Se nd fe wr Catalogue. 

Beware of Imitations, we will prosecute all Infringemect 

THE Fos MACHINE co., 
826 North Front St., Grand Rapids, Mich, 








WORTHINCTON 
STEAM PUMPS 


FOR ALL, DUTIES. 







pi) Hot Iron 
See oor Sted, 
A. R. KING MFG. CO., 
ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 





MACHINERY AND TOOLS, WORTHINGTON, 
. . NEW YORK, 
Heavy Machine Castings. |||eoston. — puuaocurnia,  chicaco, 
ST. LOUIS, DENVER. 


HENRY R. 
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Established in 1874. 


CLEVELAND Twist DRILL CO. 


Corner Lake & Kirtland Sts,, Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


MANUFACTURERS OF 


TEAM 


NEW YORK OFFICE, 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 


PUMPS 


FOR ALL SERVICES. 


76 JOHN STREET. 





SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 












Send for Catalogue. 





Endorsed by Practical Mechanics Fverywhere. 


NO KEYS. NO KEY- “SEATING. NO SLIPPING. STUART'S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 








Can be attached or removed in a few seconds without 


injury to shaft or coupling. 

SIMPLEST and BEST in MARKET, 
Also the Cheapest. 

Send for discounts and illustrated Price List of 20 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGHIL, N. Y. 








2 SLIDING CALIPERS in ALL STYLES and SIZES 






mail, $2.00 0d oy Mag late LM, Surface G peer 
: id fo ipeution andi sti 


Ask your dealer or 
nials to "f. G “SMITH, "Ci lati Pa 


8 

= For Inside and Outside Measurement. 
s 7 Hardened Jaws; 
2 warranted Sret lass 
o ae ate. gradu 
g ted 1-64th and 
=] - Vernier, Metric Measurement and Clamp with 
P| Adjusting Screw attached to orde 

- 6 inch with 1% jav wy graduated tn 132 and 1-16, by 
r- 

P-} 

a 
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ALUMINUM! $ 


THE COWLES ELECTRIC SMELTING &@ 
ALUMINUM COMPANY, 


Lockport, - New York, 


Offer Pure Aluminum in Ingots, Slabs, 
Sheet, Wire and Castings at lowest market 
rates. 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 








HINER 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 


> tealiatasinv~-eadinataatin atin 














Manufacturer, S Om & te Bm OG 
§. W. GOODYEAR, Waterbury, Ct. Do YOUR 
NOW READY! TAPPING 
J. Tregoning’s Treatise on Factory Management. Price WITH THE 
Goce len al note or check to J, Tregoning. Box : 
Leland Tapping Attachment, 
BUILT BY 


HAMPDEN TOOL CO., 

| HOLYOKE, MASS. 
PRICES REDUCED. 
DOES oer wa TAPS 


adjustme ent fr ° of tap to ; 
Is free from a a a ales table fric ‘tions, &c., that 





require scientific treatment c sontinually. 
Send for Risener, 


- The EVANS FRICTION CONES. 


Wao? § Thousands of Sets of VARIABLE SPEED 
pee — | | CONE PULLEYS in operation driving all kinds of 
7 a “Or machinery. For information send for Catalogue. Address 


4 ll | EVANS FRICTION CONE CO., 


25 Water Street, BOSTON MASS, 


e352 BLAKE & JOHNSON, 


px WATERBURY, CONN. 





















BUILDERS OF 


FOR WORKING 
WIRE or SHEET METAL 
INTO ANY SHAPE DESIRED. 


BICYCLE MACHINERY A SPECIALTY. 








.BLISS CO., 


No. | Adams St., 


"Wd ‘WIHd@’‘IsAQGW' IInHA 
‘$323138 ASZCIIA puew ptz 
‘SHJIOM PUP 220 





DIES, ‘. 


DROP HAMMERS, ° 
Punches and Shears, \ 


THE HENDERSON MACHINE TOOL 00. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Correspondence solicited. 


OWNERS ALSO OF 


The Stiles & Parker Press Co. 











1oxGXl2 


THE MILLER STEAM PUMP CoO., 


MANUFACTURERS OF 


1 STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLAss. 
Discounts and Terms on Application. 


DIXON, 
ILL. 





B/aXex 2% 










AMESWILLE 


Es io * aapween= 
24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 


JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


Gwe SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS PRESSURE 
Pumps, VacuuM PUMPS, ARTESIAN WELL 
Pumps. Power Pumps, Etc., Etc. 





LOWVILLE 


Pp 


For Boiler "J 
Feeding, 
Elevator 

Work, 

PulpMills. ; 





MANUFACTURERS OF 





IRON WORKS C0., 


LOWVILLE, 
N. Y. 











purposes. 
i Send for 
=a Circular, 











B 





ALLS 


For all Anti-Friction Purposes. 


STEEL BALLS from 3’ to 1” 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’ in a short time. 
steel all sizes above 14”. 


GRANT ANTI-FRICTION BALL CO.) Fitchburg, Mass. 


Aluminoid hard as hardened tool 
Write for prices and samples. ¢ 








ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The thread- @ 
ine hone is made entirely of steel. No links, levers, springs, caps, 
, blocks or die rings in or about the head. 

and ‘bk *s Furnished. Write for descriptive circular and price 


— Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Il, U. 8. A 


_ ae Agents for Gre sat Britain, CHARLES CHU RCHILL & cO., 
ore — ry === 9 21 Cross Street, Finsbury, London, E. C., England. 


Separate Heads 








CUT 


WITH OUR 


NO. 3 FLEETWOOD SAW 


Fitted for FOOT or STEAM Power, 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINCTON, 
FOR SALE BY 


CHAS. CHURCHILL & CO., Limited 
No. 21 Cross Street, Finsbury, London, England. 





al. KEY-SEAT 


PATENT 


SETTING GAUGE 


UNIVERSAL SCREW-CUTTING CENTER 


y-wvwce x co. TWIST DRILL GAUGE 


BosTON, Mass. Send for LIS 





CLOUGH’S 
VERTICAL MILLER 


Drill Press “Combined 


A valuable Machine for all 
kinds of Die and Tool Work re- 
. quiring Milling, Drilling and Pro- 
) filing; Sliding Head instantly 
adjusted. 12” «n column and 
table, has micrometer adjust- 
ment 6’’, 12’ and 18’ cross, length 
wise and vertically by screw. 
This machine is made in two 
sizes. No. 1 uses Mills & “and 
less; No, 2, 1’ and les 
Deseo igo Circular and furt her 

Information of 


R.M.CLOUGH, 













Tolland, Conn, 





DELAWARE. 








STARRETT’S 


FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


S. STARRETT, 

Athol, Mass., U.S. A. 
Chas, Churchill & Co., Ltd., 
2t Cross St., Finsbury, E. C, 


Lonpon AGENTS: 








Reot’s Forte Blast Rotary lower 


FoR 


POUNORIES SMITH SHOPS, Cuaema ric 
BES, VENTILATION, ETC 


& & 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED, 


Best Mechanical Construction. 
P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 

§. 5. TOWNSEND, Gen. Agt. aS & 165 _ 
COOKE & C6., Selling Agts, “New cork” 


In Writing Please Mention This Paper. 
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Absolute Safety from Destructive FExplosion—Mighest Atta-nable Economy of 
Fuel - Rapid Generation of Dry or Superheated Steam—lDur. bility —Low Cost of Main- 
tenance—Kase of Transportation and General Efficiency are among the advantages 
possessed by the “* Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamrhiet— Drawings \ aac” and Estimates promptly 
furnished for any amount of power from 4 H.P, up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
1st La Salle Street. 


NEW YORK, N. Y, 
41 Dey Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 
Philadelphia, Portable Drills, Hand 
Drills, Boiler Shell Drills, 
i Light Drill Presses. } 


ELECTRIC MOTORS» 


peor f adapted for driv- 
ing Machine Tools, Cranes 
Llevators, humps, Presses and 
other Machinery. 


ELECTRIC _GENE- r 
RATORS, ey | 


—— See, For installation of Complete 
ower Plants. 


ATLANTA, GA. 
9 No. Pryor Street. 


















tf - 





THE ONEIDA MFG. CHUCK CO., 


ONEIDA, N. Y., U.S.A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 


THE LITTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled principles known in the field of 
mechanics, namely, the eccentric, lever and screw. In their combination ~. ..° 
and relative proportion in this tool we are enabled to offer a much superior = 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 








Order now before our stoch , §* 
of papers is exhausted. | 


”“ PRACTICAL 
DRAWING.” 


ADDRESS: 
By J.G. A. MEYER. 


This vaiuable series of 93 articles American Machinist, 


oaving been concluded, copies of the 
American Machinist containing 203 BROADWAY, 
NEW YORE. 


ODERN LOCOMOTIVE 
> CONSTRUCTION.” 


By J.G. A. MEYER, 


This valuable series of 106 articles 
having. been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for =~ 
or single copies, 5 cts. each, postpai 


CRANES, TROLLEYS, PORTABLE HOISTS, UVERHEAD TRACK, 


SEND FOR CATALOGUE. 











them will be sent by mail to any address 
in the U.S., Canada or Mexico, for | ioe 
or single copies, 5 cts. each, postpaid. 


























2343 & 23415 
Callowhill 8t., 
PHILADELPHIA, PA, 








DRIVEN BY ROPE OR ELECTRIC 
MOTOR 


MANUFACTURED BY 


ALFRED BOX & COQ., 
Front, Poplar and Canal Sts, 
PHILADELPHIA, PA. 


MOFFET PORTABLE DRILL. 


Send for Cireulars 
and References. 











GRINDING 
MACHINERY fy 


PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 









UNSURPASSED Weighs 42 Ibs. and 
drills rom 36 to 
ASA 144 inches diam 


eter. 


REAMER. 


Will work in 
any position. 


Runs with Steam 





Water Tool Grinder. 


J.G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YORK. 


Send for Circular, 


SBVVVVVVSVSVASESE,D 





























JERSEY CITY, N. J. 2 River St., New Haven, Conn. 


BSeue 





$ COILS and é 

. IRON, é 

¢ BRASS, $ 

é and . 
é COPPER PIPE 

INTERESTING, 4 of every ; 
INSTRUCTIVE. B| ¢ description. 

Our new pamphlet on lubricatin by s * 

means of Pure Flake Graphite. Send fora e iets 
oPy- JOS. DIXON CRUCIBLE CO., @ The National Pipe Bending Co. ¢ 














WESTCOTT CHUCK CO,,sis ith 


Jaws Reversibie. 


Four Jaws. 





Diameter. Capacity. 2 > 
an 7% inch 7 inch. E 

10g * 104g * 

13 ad 13% “ 





1514 “ 17 “ 

18 5 1934 

21 ite 254g * 
s}o4 oR 








SEND FOR ILLUSTRATED CATALOGUE. | 3  « rr : | 
NEW DRILL CHUCK, 
aT tue. A. 


Strong, Durable, accurate and Cheap, 


SEND FOR PRICES AND DISCOUNTS. 


THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN., U.S. A. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 
Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HIARTEORD, CONN, 


LATHE AND DRILL CHUCKS. 


Buyers should note quality firs 
and then price. We have made im 
provements which greatly increase 
the durability and accuracy of our 
tools. tiease investigate our claims, 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue! 








We now carry 








1884 PAT. 





SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS, 
——Also, DRILL CHUCKS.— 
SKINNER CHUCK CO., 
NEW BRITAIN, CONN. 


———_—— 
<t) 
coo ALL STYLES. 
NEWREVERSIBLE JAWS 
(DOVETAILED). 
New Catalogue Now Ready. 
THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 


PTE HANS PRL, GEE a al i UTIL 


WEETLANG.-- 


Ss 





” i 
a 
Send for CATALOGUE. 








INDEPENDENT, 
Has the Holding UNIVERSAL, 
Power of Taper Socket COMBINATION, 
together with all the | Strongest. Easiest tochange. Best finish. Reversible 
‘ gawe (patented) givin 6 changes including every possibis 
advantages of the com- | desired position. E OAT ie 1 mewevee sent 
reti ‘hock. | ‘ree. Liberal discounts, Prompt shipmen ddreas 
mon Fri tion Chuck. PM. WHITLOCK, MANUFACTURER, - 
Write for Illustrated 132d Street and Park Ave., New York City. 
<a Price List and Discounts 


re wonrz cauerces. « MERSHELL FLUE WELDER 


Will weld any size flues 
Jordan Flaner Chucks, in superior manner, the , 
SEND FOR CIRCULAR. | weld being ’ 


Cc. W. JORDAN, | perfectly 
+ Wayne St. smooth in- 
WORCESTER, MASS. | J; go and 


McNAULL}?\)".., 
UNIVERSAL RADIAL | t"" ue ver 


DRILL. ji” 
























| ——y 


















Patented. & BERNER, , 
BEST THING OUT. | |ndianapolis, Ind. 
Write for circulars to 


i i iif 


McNAULL 
———— Math. &Fdy. to 


RONCEVERTE, 
W. VA. 








Alc ART! 
wy 


* Fine castings by new pressu:e procest 
equal to hand cut work ip Bronze, Brass 


se A uminum, and German Silver. Biachin COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE. 
ery Name-Plates 1g cents per sq. inch. | Agents wanted. J.T. SLOCOMB & CO., PROY., R. 1. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, 













St A “y le — PUNCHES, JACKS, 
re. : VALVES, FITTINGS, 


LY PACKINGS, ACCUMU 


Zo LATORS, 
atson & Stillman, Mfrs. 


* 204, 206, 208 and 210 E. 43d Street, 
NEW YORK.: 





Hydraulic Frame Bender Curb Press 
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PUTNAM MACHINE COMPANY, 


ORIGINAL BUILDERS 


or 


PUTNAM 
AUTOMATIC ENGINES. 


IRON PLANERS, BOLT 
GUTTERS, UPRIGHT 
DRILLS, MILLING MA- __ 
CHINES, SHAPERS, Gq 
SLOTTERS, RAILROAD — 
TOOLS, ETc. 


STANDARD, 
seem SEMI-STANDARD, 


AND 


REGULAR 
_ LATHES. 
SFITCHBURG, - MASS. 


U.S.A. 


| Semi-Standard 
Lathe, 








THE BEST WORKMEN 


ARE USING 


GROBET 
SWiSS FILES. 





MONTGOMERY & CO., 


A. FA L K EI N A U, 
{ith Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOI 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed 


105 FULTON STREET, 
NEW YORK CITY. 





REDUCED PRICE. 


On account 
of the econo 
my resulting 
from the 
manufacture 
of our Uni 
versal Tool 
, Grinding 
Machine in 
lots of 50, we 





BICKFORD 
PALL and T00LC0,, 


BUILDERS OF 


UPRIGHT RADIAL 






are enabled ; AND ' 
to reduce the Universal Radial 
price materi- 

ally while DRILLS. 


adding to the 
efficiency of 
the machine . 

- by supplying | =a 
all attachments. SEND FOR CiRCULAR. 


GISHOLT MACHINE CO., Madison, Wis. 


Boring and Turn- 
ing Mills, 


3 PIKE ST., 
CINCINNATI, O. 


HAMILTON 
MACHINE T00L €0,, 


N. F. Cor. Water & Market Sts, 
Hamilton, Ohio, U.S. A. 


Power Feed 


a PRGODDD 


A SPECIALTY. 


= Correspondence Solicited. 


——— 














Deposited in the v. S. $887,000.00. 


Policies issued giving full protection to Em 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Gesupation. One Premium the only Payment 
auring ye ar. No Contingent or other Liability on 
part of Employer. 





WE MAKE 


STEEL RULES 
WITH HARDENED ENDS. 


STANDARD TOOL CO., 


ATHOL, MASs., U. S. A. 
MANUFACTURERS OF 


MACHINISTS’ FINE TOOLS. 
CATALOG FREE. ° 


TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


: eeil\ _ Metal-Working Machinery 


IN NEW YORK. 


CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston : Samuel Appleton, 28 Central Street. 
way Tons : Edmund Dwight, Jr., General Agent, 51 Cedar 
Mip eee DEPARTMENT: Tattnall Pauldin 


Resident Adviser ; 
L. LAUGHTON, Manager; John 


. Ash, Jr., G al 
Agent, 416 to 420 Walnut Street, Philadel hia. — 

CHICAGO: Geo. A. Gilbert, 226 and es 4 le Street. 

Sr. Louis: F. D. Hirse hberg Bro., Third Street. 


AGENTS IN ALL THE hes Nora Orrrs 








ite! \ 





rn " 
; Nat Pi Nh 
hi Wt 
NA Nn h 
a 
= Fe 


= - | 
rT 


— 


No. 2 TURRET LATHE. 


THE GARVIN MACHINE C0,, 


Write for seanaiiaba List, 


Catalogue and Prices, 


NEW YORK. 





LAIGHT AND CANAL STS., 


AMERICAN GAS FURNACE CO., 


OILGAS PLANTS 


AND 


CAS BLAST FURNACES. 


Send for Catalogue, Estimates made for any mechanical operation requir 
zi; ing high, even and controllable temperature. 


No. 8O Nassau STREET, NEw York. 


i INGERSOLL MILLING MACHINE 60., 


ROCKFORD, ILLS. 


15 in., 22 in., 24in., 36 in. Slab Milling Machines. 
zontal Boring Machines. 

36 in.x36 in.x8 ft. Slab Milling 
Weight, 22,000 Ibs. 


Milling Cutters of any Size or Shape. 













Machines. 


Po 


== 
Sestea 





PAT. DEC. 24, 1889. 





LATEST IMPROVEMENTS, 
NEW STYLE. 
NEW PRICES. 
GROWING RAPIDLYin FAVOR 
=| HURLBUT’S / Patent Cut- 


—  / ting-offand 
aie’ Centering 





AMERICAN WATCH TOOL CO. 


i eine 






Waltham, Mass. 














eee aa 
ere ese 

AND CHICAGO. 4 

Manufacturers of : it 





Drawing Materials, |‘ "| : Machine. 
Surveying Instru- [| 4 Sizes, 2’’, 9’, 4’”, 6’, 6” 
MADE BY 


_ ments, &c. ee: 


HOW 10 COMPUTE THE HORSE POWER 01 OF A \ STRAM E ENGINE, 
Use the Average Steam Pressure and Horse Power Indi- 
cator, which give it at once for any Cut-off, Price, $2.00. 

Published »y KEUFFEL & ESSER CO., New york, 
(Branch, Chicago). Drawing Materials and Surveying 
a ae oll 


HURLBUT, ROGERS 
MACHINE CO. 
South Sudbury, Mass, 
g Chas. Churchill & Co., Ltd., 
Agents, 2 Cross St., London, 
England. 














PUNCHING »* SHEARING MACHINERY 
«BOILER MAKERS ROLLS. 


New Doty Mayuracurinc ©: ! 
JANE sville Se WifOn fin. | ant —— 























MENTION THIS PAPER. 














MANUFACTURERS OF 


3 == 








seuo ror cataocue. WORCESTER, MASS. 











RE RII I 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 

















NEW PATTERN 27-INCH ENCINE LATHE, 


MADE BY F. E. REED & CO., 


WORCESTER, 
MASS. 


Selling Agents: MANNING, MAXWELL & MOORE, 111 Liberty Street, 
New York, and 60 South Canal Street, Chicago, Til. 
CATALOGUE SENT UPON APPLICATION, 





14 in. x G ft. 


ENGINE LATHE. 








22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 
DIETZ, GANG & CO., 
58 & 6O PENN ST., 
CINCINNATI, O., U.S. A. 


»C.H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


POST, 


nUSFENDED 
PP vali 


From the 
\ = smallest to 
thelargest. 
















Lathes, 
Planers, 
Drills, 
Slotters, 

Etc. 

NEW HAVEN MANUFAC’G CO.. 


New Maven, Conn. 








2 BY 24 FLAT TURRET 
! LATHE. 









Send for 
CATALOGUE — 
for 92. 
JONES & LAMSON MACHINE Co., 


Springfield, Vt., U.S. A. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 














fhe a Tae Socom We Go 


ILLITIS acHITTES 


SUivetaat CUTTERS 93 
& REAMER GRINDERS. 
mee ~ @indnnatie + ee 


pore 


Hp 


in ans . 


D. SAUNDERS: 


21 ATHERTON ST., 
Yonkers, N. Y. 
MANUFACTURERS OF 
ePipe Cutting, 


THREADING, 


SONS, 








THE PATENT WHEEL PIPE 
with strength and lightness. 
No loose parts to become detached and mislaid. 


friction of parts than any other pipe cutter made. 





SEND FOR C€ 


Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


AND 


5 Tapping Machines 


IRCULAR. 


CUTTER shown in the cut combines simplicity 


Rolling instead of sliding motion 
Less 





— | Stel LATHES 


For Electrical 
and Experimen- 
tal work. For 
, Gunsmiths and 
For general Ma- 








ry Tool Makers. 
‘BB chine Shop Work. 


High grade tools ; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapes st. Send for catalogue "and prices. 


W. F. & JNO. BARNES CoO., 
1995 Ruby St., ROCKFORD, IIL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrto. 
21 Cross ST., FINSBURY, LONDON, E. C., ENG. 





~ BARKER'S IMPROVED 
CENTER GRINDING IHACHINE. 


| Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 


SEND FOR CIRC ULAR. 








(4 BORING AND 
aah, TURNING 
cS MILLS, 


6, & 6 Ft. Swing. 


H. Bickford, 











Verrticat Dam Presses, 12 to 52 
inch swing. Radial Drills, 4 to10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send fox 
Catalogue 


PRENTICE BROS., 


WORCESTER, MA 


The Moore & White Co, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


<4 Tle '‘M. ore & White” 
Z Friction Clutches 


AND 


Cut-off Couplings. 


Send for. Circulars. 

















Bowsher’s BALANCING 


WAY 


FOR BENCH AND FLOOR USK, 8 SIZES AND STYLES 


A new ny “a. A time saver. A tdol to take the pilacs of 
ene devices in present use for balancing Pp illeys, armatures, 
itter he ads and rotary be arte of m iinery in generai 


Wace 8 are chilled an d ground. , Bpirts leve ts attached. Sub 
stantial, ac N.Y. aiken” Senc *ircuiar 





. BOUWSHER, South Bend, Ind. 


PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de- 

sign and high 

% grade workman- 

4 ship. 

*» KEMPSMITH 
MACHINE TOOL CO., 

Milwaukee, Wis. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & C0., Lt'd, 
21 Cross St., Finsbury, London. 




















FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, bd“ 
Combination or Wheel 


"Sibley & Ware, 
INDIANA, 


SOUTH BEND, ° 










The Snyder celebrated 
U pright Drills with 
i] latestimprovements are 
'] what you want. Con- 
sume!s say they excel 
+} for general or special 
4 MachineShop work. For 
Sale by leading Machine 
oe Tool dealers. 


0 Es Sayer, 


WORCESTER, 
MASS., 
eA, 


CURTIS, 








“JS UopsBy 99 





"WD eo 





WE ARE BUILDING SMALL 


COMPOUND YACHT ENCINES 
OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENGINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 











Simply this : The first cost 
of it to you ts ess ss 
than that of any 
other Pipe- sagt 
ome Die. Also this: 

Before it pkey mes 
dull a from use it 
wil cul as many 
perfe ect threads as 

rae the best Solid Die 
extant; and when tt 
ts dull, you do n't throw 
tt away and try a mew one. 
—, You simply v6 Gather lp na 
common grindstone, and make 
tt practically as good as mew Aad tide chandos ning pro- 
cess may be repeated a mumber oS ti mes. 
Don't it sound like a imoney-saver? Ask your jobber 
to eens ou Price-List of 
MAULE'S“SKELETON" PIPE DIE, 
PANCOAST & MAULE, 
Philadelphia, 'U. S. A. 


= s “Skeleton” Pipe Dre. 
A 





ELECTRIC 
CRANES 


AND 


TOOLS. 
PAWLING & HARNISCHFEGER, 


BUILDERS, 
MILWAUKEE, Wis. 





twa | 
BB huliitditit bbe 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all othors. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


(BEVEL GEARS, 


Cut Theoretically Correct. 
[immer = For particulars and estimates apply to 
HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BFOS., 
440 N. 12th St., Philadelphia, Pa, 








= 






ood LATHES 












PAT ENTED. 
With New and Valuable Features. 


ADFORD MILL Co.. 


8th and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILLL & CO., L *t’d. 
21 Cross St., Finsbury, London, E. C , Eng. 
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_ WM, SELL 


PHILADE 


TRAVELING CRANE 


pendent 


Turn Tables, Testin 











= |NJECTORS FORALL 


MANUFACTURERS OF 


MACHINE TOOLS, 


Operated by Electricity, Shafts or Inde- 


Pulleys, Hangers, Couplings, Ete. 


ERS & C0, Incorporated, 


LPHIA, PA. 


5 AND SWING CRANES, 


Engines. 


g Machines, Shafting, 





BEMENT, MILES & C0, 


es & OF 


METAL-WORKING 
MACHINE TOOLS 


FOR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 

BOILER SHOPS, BRIDGE 

WORKS, ETC. 


Mew York Office, Equitable Building. 
GEORGE PLACE, Agent. 


Philadelphia, Pa. 





NEW 63-INCH LATHE. 








THT LOND ALLSTAPTER C1, 


HAMILTON, OHIO. 


Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler 
Spacing, Gate, Multiple Belt and Steam Driven 


PUNCHES & SHEARS. 


*onSoleiep silitl puos 
1 YIWWVH Q3NOIHSND §Y3M0d 
OSTV 
"SAZIS OOS YSAO 








Bar [ron Shear. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
“Eni, er St., 





The cut represents 
our Stationary and 
Portable Key - Seat 
= ing Machine which 

‘fully meets all the 
requirements of 4 
They are furnished 






machine shop. 
with one, two or three Arbors, as 
desired, to cut any width of key-seat 
up to 2 1-2 inches wide. 

1 15-16 inches Arbor works 
in all bores from 1 15-16 
inches to 3 inches diameter, 
and cuts seats 12 inches 


long. 

2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
é@ inches diameter, and cuts seats 16 inches long. 

4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter. 

If the work is heavy and too ‘arge to be placed on machine it 
san be detached from stand and used as portable machine. 


ENGINE CASTINGS. 


1.8 to 6 H. P. Horizontal and 
Marine 8, 16 and 60 Light 
YNAM 


Fan, Sewing Machine and 
Boat Motors. Either parts 
with instructions or finished 

hi Our. $25.00 
PLATING DYNAMO 
runs 30 gal. of solution, Send 
stamp for Catalogue. 


PALMER BROS., Mianus, Conn 















The DETRICK & HARVEY 
MACHINE CO., 


Baltimore, Md. ’ 





THE ACME MACH 


LEVEL 
Manufacturers 







Acme Single & Double Automati 
Cutting from 1-8 in. to 
Also SEPARATE HEA 


FIRST PREMIUM 


AND, OHLO 


ACME BOLT & RIVET HEADERS, 


CINCINNATI 


INERY CO. 


of 









PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883, 
AT. AUG. 25, 1885, 


c BOLT CUTTERS. 
6 in. diameter. 
DS and DIES. == 


CENTENNIAL, = 





W.c. YOUNG MFG CO.."urn™ 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 





64 HARLES MURRAY=::+ 


SYENGRAVER on WOODY 
‘8S ANN ST.-* NEWYORK: 





THE HILLES & JONES CO. 


WILMINGTON, DEL. 


MANUFACTURERS OF— 


| MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Bullders, Railro: 
Shops, Locomotive and Car Builders, etc, 


= cut sHows our SINGLE SHEAR WITH CRANE. 


WYMAN & GORDON, “ss.” 


MASS. 




















STEEL PRESSURE BLOWERS, FAN BLOWERS. 
EXHAUST FANS. 
LEVER & CRANK BLOWERS, 


PORTABLE FORGES. 
VRE BENDERS & SHRINKERS. 


, LANCASTER 7 ll DRILLS. 








ATER ALARM 


Protect your Boilers 
and your Lives. 


Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


ASHLEY'S ALARM. 


It will prove a good 
> investment. 


> Ashley Engineering Co, 


136 Liberty Street, 
New Yorx City. 
Agents wanted in every State. 


ROBERT POOLE & SON CO. 


ENGINEERS & MEV INT NS 


TRANSMISSION. MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL. FACILITIES FOR THE 


HEAVIEST-CLASS OF WORK 


BALTIMORE, MD. 


a 

















MECHA 


NICAL 


DRAWING TAUGHT BY MAIL 


Also, 
need know how to read and write. 
FREE Circular to 


Mecuanics, Mining, Prospecting, Arithmetic, ete. 


DIPLOMAS Awarded. 
THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


To begin, students only 
Low Prices. Send for 





Bolts Nut Machinery. 


Complete Outfits for Bolt and C 
==> 
ce, Bolt Cutters, Bolt 





,=< 
a =, 


Bolt Headers, 
9 Nut Machines, 


The National Machinery Co. 


Upsetters and Benders, 
Nut Tappers, 


Washer Machines, Car Link and Pin Machinery. 


Catalogue on Application. 


ar Shops. 
Pointers, 





, Tiffin, 0. 





GIANT KEY SEATER. 


Rack-C Cutting Attachment 
Key-making Machines. 
VALLEY. MACHINE CO, 
SAGINAW, MICH 

The Falls Rivet & Machine 
Co., of Cuyahoga Falls, V., 
have a Key Seater made by 
another firm say the Giant 
is the best Key Seater on the 
market. The Marinette [ron 
Works at West Duluth, expe- 
rienced with other Key Seat- 
ere, say the Giant is superior 
in every respect, H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is personally 
familiar with the principal 
= = Key Seaters, and that the 

Giant leads them all. 
LONDON AGENTS: Charles Churchill & Co,, Limited, 
21 Cross St., Finsbury, E. C. 








THE VERNON COUNTING REGISTER. 


Positive Motion,Steel 
Gearing, Brass Wheels. 


Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pumps 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK. 








J. E. LONERGAN & 60., 


211 Race Stree 
CATALOGUE 





PATENT OILERS, 


Government Regulation 
POP SAFE 


For Stationary, Marine and Locomotive Boilers. 


CYLINDER SICHT 
FEED CUPS. 


TY VALVES, 


BRASS FOUNDERS AND 


FINISHERS, 
t, Philadelphia, Pa. 








FREE ON APPLICATION. 


TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


Stover Frition Dri 


FOR It is necessary to use a perfect method of reducing the 
motion, This is done by using our 
Light, Sensitive and Rapid 
Drilling. 


The principal feature of this dri)! 
is, the power is greatest when speed 
is slow and large drills are used, 
and most sensitive for small drills 
under high speed. A very valuable 
feature never before attained in a 
Sensitive Drill, By this great ad- 
vantage we more than double our 
working power. 

Fitted also for bench and post. 

Send for Price and Circular, 


STOVER NOVELTY WORKS, 


23 River Street, 
FREEPORT, ILL. 


THE MERRELL MFG. CO. |- 


Cor. Curtis and Charles St., 





SHtsscCEmees fF 


235 





ee 


ALUMINUM REDUCING WHEEL 

Lightest and only Perfect motion made. For circula:s and 
prices address WEBSTER i PERKS TOOL Cu., 
Cor. spring & Monroe sts..Springfielu, Ghio, U.S. A 




















TOLEDO, OHIO, DRY TEAM. 
Manufacture a 
The Best 4 
aaah Una Simpson's Centrifugal 
Complete Steam Separator. 
Line of 
Hand oe Ce Se nt Wie Came 


And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 


Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter a 
A or B, as convenience may require 
also used in conveying steam long dis 
tances, for Steam Hammers, Dry Houses 
Water Gas Generators, and for all pur 
poses where Dry Steam is necess ary. 


KEYSTONE ENGINE & MACHINE WORKS, 


Fifth and Buttonwood Streets, Philadelphia, 


4@Send for Catalogue. 
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‘eo BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
ails HIGH-PRESSURE BOILERS. 
mee Complete Steam Power Plants of Highest attainable Efficiency 
—— hdres BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 


v ENGINE Co. ’S SAL ES AGENCY, H. T. PORTER, No. 10 Telephone Building, New York City. 
- CHEN TING, John Hancock Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington St., Chicago, iil. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco. Cal. 

4. M. MORSE, 511 Commercial’ Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


ALBANY STEAM TRAP CO., ALBANY, N. Y. 





ST EAM Tr RAPS, STEAM "DUMPS 


ze» AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


m Renewable Seat and Disc 


VALVES. 


_» AMES IRON WORKS, 
OSWECO, N. Y. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA. 


Branch Office, New York Agency, 
151 Monroe St., CHICAGO. 18 Vesey St., N. Y. 





















ee gata - REWER 
OF IMPROVED = aS 
CORLISS STEAM ENGINES @avaS 


os, IN gut VARIETY 


Contra ACTS OWERM Co 
TAKEN FOR [omecere POWERS 


~ he ey COMPANY, 


ECLIPSE CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 











WAY? a a ISBORO, 







(Tandem Compound.) 


lipo nla IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 Corti neni st 
Chicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


5 4 "Dick & Church” Automatic Cut-off Engine 


Le — | Single, Tandem Compound, and Triple Expansion. 
+ Horizontal Tubular and Manning Vertical Boilers. 


AUTOMATIC 
WIGItI SPE ED 
hs el - 1SA + 


HIGH PRESSURE BOILERS a) WESTON ENGINE c0., 


aay oh Sd POST, N. 
AND 


COMPLETE POWER PLANTS . 








EPRESENTATIVES. 





= JULIAN SCHOLL & CO. 126 Lib. ty St., N.¥ 
See GEO. D. HOFFMAN, 82 Lake St., Chicago. 
H.M.SCIPLE & CO.,3d & Arch Sts. Phila, Pe 





THE TWISS IMPROVED AUTOMATIC ENGINE, 


facture ad by 











> Over 35,000 Engines in Use 


NELSON W, TWISS, 28 Whitney 
Ave., NKW HAVEN, CONN, 
iw New C 'ylinde rs put onto 


Guaranteed to consume 25 to 75 per cent. less Gas 
than anv other Gas Engine doing the same work 


_—— === The Almond Coupling 

; Ae see 
= quarter turn belts’ and 
= Sovel gears. 


7. R. ALMOND, MFR., 


$3 and 85 Washington Street, 
BROOKLYN, N. Y. 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


be HANDSOME CATALOCUE FREE. 
—9 THE CONOVER MFG. CO., 95 Liberty St., N.Y. 


IF YOU WISH TO OBTAIN 


Dry Steam 


Write Postal for copy of our New Book, ‘* How to Obtain Dry Sieam,” Mailed free. 


THE POND ENCINEERINC CO. 


Offices: ST. LOUIS, CHICAGO, KANSAS CITY. 


O KEYS OR KEYSEATS|J.A.FAY & C 


ICHOLSON’S COMPRESSION 
SHAFT COUPLINGS. 


W. H. NICHOLSON & CO., - WILKES-BARRE, PA FOR USE IN 


THE PERKINS DRAW STROKE TRIMMER, Pattern Making 


|| Car, Locomotive and Bridge 
An Indispensable Toc ’ 
for all bench Wood: | Works, Planing Mills. Sash, 


workers, Latest a 


Best Design. Infringers | Door and Blind Factories, 
Prosecuted, Trial, not} QGabinet, Spoke and Wheel 


orders, solicited. ¢ * 
PERKINS & CO.. Shops, Carriage Works, 
&c., &c. 


Grand Rapids, Mich 
STOCKS, NEAVE & €O., Allof the highest standard of excellence 


Manchester. England. | W- DOANE, Pres =D. L, LYON, Sec'y, No. ! Snad( Sow 


ROCK DRILLS 


ai - \ ‘ 
AIR “rnd “af / i Z 

- >. - 4 “_ és B uilding, Chicago; Ishpemin “4 
= rx eeOE——t— Mich.; 1316 18th St., Denver ; Sher 
COMPRESSORS = = j brooke, P. Q., Canada ; Apartado 
s ; 830, “Me xico City. 


Te TR ire Steam Feed-Water Purifier 


Guaranteed to Prevent Scale in Boilers. 
y Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


old engines , effecting asaving 
of 25 to 40 per cent. in fuel 

Als o vertical and marine en- 
gihes. 












NOISE. }ss, 

















CINCINNATI, 
w OHIO, U.S.A. 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 

















Air ComPRESSORS WITH 
Compounp Air Cytinoers, 
AND Compounp Steam Cy-- 
INDERS WITH Mever or Cor- 
tiss VALVEs. 


RAND DRILL CO., 


23 Park Place, 








me - COUWNNEW YORK, vu. Ss. &. 


BRANCH OFFICES: Monadnox 





= | 165 Washington 8 


IGH GRADE AUTOMATIC CUI-OFF ENGINES. Sompouaas 


No other enginehasa perfectly balanced valve. 


OUR. GUARANTEE.WHO DARE MEET ITS 


The engine shall not runone revolution slower 
hen fully loaded than when running empty,and 4 educ-f 
tion of boiler pressure fiom the greatest to that necesssy{ eo 
to do the work, will not reduce the speed of engine one = 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pdy-ae é 
ment of one dollar Send for Catalogue. o : 
Bra ch Offic (141 Liberty St. New York. ALY. J. H. me HEE ENM ra. @ 
TON QS) 412 Washington Ave. St.Louis,/\o.. . RIDGWAY, PA. 





> 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 











if 28 W. Randolph 8t., Chicay » 
46 N. 7th St., P ite helphia. 99 Ist Ave., Pitts burgh 
77 Haverhill St., Boston. 179 Race St., Cincinnati. 










SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation. 


The Latest Development in High Speed Engine Builling. 
BUILT IN SIZES FROM 2% to 25 H. P. 


ad | THe CASE LUTOMATIC HIG SPEED ENGINE 


NEW BRITAIN, CONN., WM. S. HINE, Gin’l Sales Mgr. 

























PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cortlandt Street, N. Y. 
Tt 
———..— Te ENGINES 
S” GY. : % ; 12to orse Power 
Fer W 2g ey ee Sr 
rr X % " SUITARLE 
FSS %" Tubular & Firebo: 
WV tag ach “6 BOILE 
SAS Flask Making Machinery %, . 
* N, ONE OF OUR SPECIALTIES, Gy Cay yo “a tend Be See 
ws COLLEGE OUTFITS A LBADER. 4 || CHANDLER & TAYLOR CO. INDIANAPOLIS. IND: 
THE EGAN’ CO. ENGINES & BOILERS 





289 to 259 W. FRONT ST., Cincinnati, Ohio, U. 8. A. 
Stationary & Semi-Portable. 


8 to 25 HORSE-POWER. 


Low in Price. 
Send for Pamphlet. 


The W. C. LEFFEL CO. 


Greenmount Ave., Springfield, 0, 


ENGINEERING CO 
NICETOWN 
PHILA 
49 DEY ST. 
NEW YORK. 























Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, ete. Western Connection, Link-Belt Machinery Co., C.icago, tb. 
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BROWN & SHARPE MBG. CO., 


PROVIDENCE, R. I. 


ANOTHER REDUCTION IN PRICES. 


In accordance with our practice of reducing the prices of 
all our products as fast as is consistent with good quality and 
cost, we have to-day decided upon another reduction—the price 
of the 

No. 1 Universal Milling Machine 
is again reduced. 
February 10, 


PARTICULARS GIVEN ON APPLICATION. . 
MACHINE TOOLS on Exhibition at 23 South Canal Street, CHICAGO, ILL. 


FRED A. RICH, Western Representative. 


NILES TOOL WORKS, 


HAMIL/IFON, OHIO. 


NACHINE TOOLS. 
SCREW MACHINES. 


, For making all kinds of Set 
fee Screws, Tap Screws and Studs. 

© Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 


1893. 











No. 3 SCREW MACHINE. 


Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, CHICAGO, PITTSBURGH, 


136 & 138 LIBERTY ST. PHENIX BLDG. LEWIS BLOCK, 











INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ?. 1f not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 

Philadelphia, Boston and Chieage. 
















iE YALE 8 TOWNE MFG-CO. 
_ STAMFORD CONN 
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WRITE FOR PRICES AND PHOTOS 


GOULD & EBERHA 


N. J. R. R. Ave, Green & Bruen Sts., 


SHAPER 


Gives 50 to 100 per cent. MORE 
strokes per minute THAN ANY OTHER 
MAKE OF SHAPER NOW BUILT. 


9to 15 RicHarps St , 
Brook.iyn, N. Y., Mé irch 17, 1892. 


Gou.p & Esernarpt, Newark, N. Jd. 
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Gentlemen; ~We are obliged for your order No. 
5130 which is forwarded to-day as per bill herein. 

We always thought that the three Shapers we 
have of your former style were good machines, but 


are glad to say that the two recently purch: used of 
the newer pattern are much superiorto them. We 
like them better, for our work, than any other sim- 
ilar tool of which we know. 


Yours truly. J. H. WILLIAMS & CO. 





Cut represents 16 in., 20 in.. 24 in stroke 


NEWARK, N. J. 


The PRATT & WHITNEY CO., Hartford, Conn. 


——MANUFAC TURE —— 


DROP HAMMERS, 


Punching and Trimming Presses, Forging and 
Trimming Dies. 


Die-Sinking Machines, Hand Bolt Heading Machines. 


ROLL GROOVING MACHINES FOR FLOUR MILL USE. 


Spiral Shear Punches, Solid Adjustable and 
Opening Die Bolt Cutters, 


Description and Prices F'urnished on Application. 


C AND MACHINISTS CLAMPS. 


C Clamps, in 5 Sizes, 
with Openings 


1%, 2%, 3%, 4%, 6% inches. 





Machinists’ Clamps, in 4 sizes, 
with Openings 


14%,2%,3%,4 inches. 
The Billings & Spencer Co., Hartford, Conn, U.S.A. 


WARNER & | MANNING, MAXWELL & MOORE, 
SWASEY, | __avutctarrsand Deir in a inst 


~— wacmtsists” TOOLS AND SUPPLIES. 


lron Brass 
, Work. 


———  INustrated 
Catalogue. 








Vertical Mill- 
ing Machine. 










The Celebrated 
F. E. REED 
16-inch Swing | 
Engine Lathe. 








111-113 LIBERTY ST., NEW YORE, 
We carry the largest line of Tools and Supplies in the City. 








FIFIELD, 


ENGINE LATHES 
on application. 


FROM 17 to 50 IN. SWING. 
Cuts, Photographs and Prices furnished 
Lowell, Mass., U. S. A.|}: 








J. M. ALLEN, PRESIDENT. 
PRICES REDUCED) wx. zw. FRANKLIN, Vice-Preswent 


F. B. ALLEN, Srconp Vick-PRESIENT. 


A\ iW Wy, a DRILLS. J. B. PIERCE, Secretary & TREASURER. 


LARGE STOCK, 
QUICK DELIVERY.| oo WYMAN & GORDON, 
is hee] WORCESTER, MASS. 
Be ——HHOPFORGINGS 


Write for Catalogue and Prices. 
THE GRAY PL 


W. P. DAVIS, 
Rochester, N. Y. 
Spur-Geared and Spiral-Geared. (‘‘ Sellers’ Motion.’’) 
20 SIZES: From 22’’x22’ to 96’ x72.” Any lengtn. 
MANUFACTURED BY 


The G. A. GRAY Co.,, 


477-483 Sycamore St., CINCINNATI, O. 


_|GEO. W. 










































27” x 27” x 8 Planer. 


TORRINGTON. CONN, 


214” Cutting-Off ara: 15” x 5 Turret Lathe. 


THE ~ MANUFACTLR 











“DOUBLE TRIPLE QuicK ” "STROKE. 


(TRADE MARK.) 





HENDEY Nac re ote MACHINE To OLS. anes Somer Ce, Lr Ages 
\- eal SASS Manufacturer 
svateinpteind tebe Pea TTT TTT THT =o 


PAW TUCKET.R.}. 
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